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PREFACE. 



My object in writing this Handbook has been, not to 
give an exhaustive treatise on Otology, or even a digest 
of the many excellent works which are already published, 
but to present to my readers a practical manual which 
shall help them to recognise the various pathological 
lesions of the ear, to diagnose the different diseases, 
and to discriminate in the matters of treatment and 
prognosis. 

As far as possible I have endeavoured to avoid con- 
troversial points, and to give simply the results of my 
own observation and practice. In thus, to a certain 
extent, limiting the subject I have been compelled to 
pass by somewhat cursorily those operative modes of 
treatment which have proved less successful in my 
hands, although I am well aware that some of them are 
advocated by distinguished aural surgeons for whose 
opinions I have the greatest respect. 

In the preparation of this Handbook I have received 
much kindly assistance from several of my confreres, to 
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whom I desire here to tender my hearty thanks ; and 
among these I should like especially to acknowledge 
my gratitude to Mr. Cresswell Baber for his many 
thoughtful and valuable suggestions, to Professor 
Burckhardt-Merian for the original drawing from one 
of his Eustachian tube preparations, and to Mr. Arthur 
Kinsey for help in the chapter on the Education of Deaf- 
mutes. 

Urban Pritchard. 



3 George Street, Hanover Square, W. 
July, 1886. 
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INTRODUCTION. 

The auditory apparatus is concerned with two entirely 
distinct functions, hgan'ttg and equilibraiion ; and disease 
or lesions of any of its parts will affect either the 
one or the other, or both. It is the former, however, 
which is the more frequently impaired, for the simple 
reason that whereas almost the whole of the apparatus 
is devoted to the function of hearing", only a very small 
portion is taken up with that of equilibration. 

The most common symptom of diseases of the ear is 
deafness, partial or complete ; or, in other words, dimi' 
nutton or loss of hearing power ; and next to that in fre- 
quency is tinnitus (noises in the ear) which may be 
described as disturbance of hearing power. 

Before entering into a description of the various forms 
of disease, it will be necessary to consider the anatomy 
and physiology of the various parts of this auditory 
apparatus, although it does not come within the scope 
of this hand-book to enter into all minute particulars. 
We will, therefore, content ourselves with giving- a 
general description only, with especial regard to points 
of pathological importance, and refer our readers to 
Politzer*s Diseases of the Ear, Quain's Anatomy and 
Retzius* Das Gehororgan der Wirbel Thiere for a more 
detailed account. 

The human auditory apparatus may be most con- 
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veniently divided, for our present purpose, into two 
parts : — 

1. The conducting apparatus. Consisting of the external 
ear (auricle and meatus) and the middle ear (tympanum, 
Eustachian tube and mastoid process). 

2. The perceptive apparatus. This, the essential por- 
tion, is made up of the internal ear or labyrinth (con- 
taining the nerve endings); the auditory nerve or portio 
mollis of the 7th cranial nerve; and the auditory centre, 
which is that part of the brain from which the nerve 
takes its origin. 

The perceptive apparatus, although the more im- 
portant part of the whole, would be of but little use 
without the conducting portion, for the simple reason 
that the nerve-endings are bathed in fluid; there- 
fore sound waves passing from the gaseous medium 
(the atmosphere) to the fluid one, would be almost 
entirely reflected and lost unless there were some means 
whereby they might be picked up and transmitted to the 
epilymph. This duty is performed by the membrana 
tympani and the chain of ossicles, the essential parts of 
the conducting apparatus. 

Equilibration, — The posterior portion of the internal 
ear or labyrinth, which comprises the semicircular 
canals and utricle, is devoted to the second and minor 
function of the organ, equilibration, or the sense of 
motion and equilibrium. The nerve fibres of this pos- 
terior portion form part of the portio mollis and have 
their centres in the cerebellum. Disturbance of any of 
these parts gives rise to those peculiar phenomena 
known as auditory vertigo or M^ni^re's symptoms. 



CONDUCTING APPARATUS. 



CHAPTER I. 

ANATOMY AND PHYSIOLOGY OF THE EAR. 

The conducting apparatus, as already stated, consists 
of:— 

1. External ear. Auricle; external meatus. 

2. Middle ear. Tympanum and contents; Eustachian 
tube ; mastoid process. 

For pathological purposes the whole conducting ap- 
paratus may be considered as a tube leading from the 
side of the head to the pharynx, but divided into two 
€uJs de sac by the membrana tympani ; the outer one (the 
external ear) lined with dermis, continuous with the 
skin, the inner (middle ear) lined with mucous membrane 
and continuous with the pharynx. 

It must be borne in mind that this tube passes through 
the bones of the skull and is, in several places, only 
separated from the cranial cavity by a thin layer of 
bone ; hence the danger of extension of ear disease to 
the brain. 

The External Ear.— The external ear, the outer 
portion of this tube, consists of the auricle and the ex- 
ternal meatus. 

J7u auricle (fig. 3), which may be likened in form to a 
flattened or crumpled up funnel, is made up of a skele- 
ton of elastic cartilage covered by skin. * The elasticity 
of this cartilage is an important point, for if the auricle 
had a bony framework, or even one of hyaline carti- 
lage, it would, from its exposed position, be very liable 

b2 
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to fracture. The skin is closely adherent to the anterior 
surface of the cartilage, but on its posterior side it is 
somewhat loosely attached by means of areolar tissue. 




Fio. I.— A diairrammatic view of the auditory apparatus, x. External meatus. 
2. Tympanic cavity. 3. Vestibule. 4. Cochlea. 5. Semi-circular canals. 6. Eus- 
tachian tube. 7. Internal meatus. 8. Styloid process, a. Membrana tympani ; 
b. Malleus ; c. Incus ; d. Stapes ; e. Pyramid containing stapedius muscle ; /. Scala 
tympani ; g, Scala vestibuli ; h. Portio dura ; t. Chorda tympani. 

It will be seen, when we come to discuss the treatment 
of haemorrhage and haematoma that this close ad- 
herence of the skin to the anterior surface of the carti- 
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lage is a point which must be taken into consideration 
by the surgeon. 

The lower portion of the auricle (the lobe) is desti- 
tute of cartilage^ and is made up of loose areolar tissue 
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Fio. 2.— Section through external meatus, tympanum and internal ear, showing, 
the actual form and relations of the parts, (after Henle). CC. Cartilage of auricle 
Cartilaginous meatus, CM*, roof, CM", floor. H". Spine of helix. L. Lobe 
of auricle. * Fibrous -border of osseous meatus, x. Epicranius temporalis muscle. 
s. Levator auricularis. 3. Temporal muscle. 4. Roof of osseous meatus. 5. Cavity 
of the tympanum. 6. Membrana tympani. 7. Stapes. 8. Vestibule. 9. Internal 
meatus and acoustic nerve, xo. Floor of osseous meatus, xx. Parotid gland. 

and fat between the two layers of cutis. This absence 
of cartilage makes it possible for the part to be pierced 
for earrings with impunity, which would not be the case 
if the perforation had to be made through cartilage. 
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The skin covering' the lobe and the inner surface of 
the concha is freely supplied with sebaceous glands; 
these are liable to be converted into sebaceous cysts. 

The tragus (the prominence in front of the meatus) 
is covered on its posterior surface with a tuft of hairs. 
These hairs occasionally help to form accumulations 
which obstruct the meatus. 




Fio. 3.— The Auricle. 

«. Helix ; b. fossa of helix ; c. anti-helix ; d, fossa of anti-helix ; e. tragus ; /. anti* 

tragus ; g. concha leading to the external meatus ; h. lobe. 

The cartilage of the auricle is continuous with that 
forming the outer portion of the meatus, and is attached 
to the temporal bone by fibrous ligaments. There are 
numerous small ligaments and bands of muscular fibres 
connected with the cartilaginous skeleton, but these are 
of no pathological interest and therefore do not need 
further mention. 
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External meatus. — The external auditory meatus is a 
tube leading from the auricle to the membrana tympani, 
varying somewhat in length, but averaging about one 
inch. The outer third is cartilaginous, the inner two 
thirds are osseous. The meatus is somewhat curved, 
and indeed may be said to describe a double curve, so 
as to be higher in the middle. This curvature is chiefly 
in the cartilaginous portion and may be straightened by 
traction of the auricle upwards and backwards. The 
direction of the meatus is inwards; first a little upwards 
and backwards, and then forwards and slightly down- 
wards, varying in different individuals. The calibre 
of the meatus varies somewhat. It is largest in the 
cartilaginous portion, diminishes in the first part of the 
osseous meatus and then enlarges again. The narrowest 
part, isthmus, is about midway in the meatus, and is 
chiefly due to elevation of the floor. In some cases, 
especially in patients of a gouty diathesis, this elevation 
is greatly increased. Foreign bodies are apt to lodge 
beyond the isthmus, and in consequence may be diffi- 
cult of removal. 

The cartilaginous skeleton is continuous with that ot 
the auricle ; it has an incomplete tubular form, the tube 
being completed by fibrous tissue. The floor presents 
two transverse fissures — fissures of Santorini — which are 
filled in with fibrous tissue and serve to give greater 
mobility to the auricle. This cartilaginous tube is 
attached to the rough margin of the osseous part by 
fibrous tissue. 

The osseous portion is formed chiefly of a curved 
plate of bone, the vaginal process,, developed from the 
separate tympanic bone of the foetus. This curved 
plate is not complete at its upper part near the tym- 
panum, the space being filled with fibrous tissue ; and 
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this deficiency in the bony wall allows suppurative 
inflammation to pass between the vaginal and mastoid 
processes, so as to appear as a superficial mastoid 
abscess, to be described later on. At the end of 
the bony meatus is a shallow groove incomplete at 
its upper part, into which the membrana tympani is 
inserted. 

The tympanic end of the meatus slopes so that the 
floor is longer than the roof, and the membrana tym* 
pan! which divides it from the tympanic cavity is set at 
an angle of about 55° with the floor, forming a corres- 
pondingly obtuse angle with the roof. It is important to 
remember that there is practically no osseous meatus in 
the infant, this being an after development. 

The meatus is lined with skin which gets thinner and 
thinner as we proceed inwards, and in the osseous 
portion it is intimately connected with the periosteum. 
In the cartilaginous portion there are numerous soft 
hairs and special ceruminous glands which secrete the 
ear wax ; while in the osseous part there are but few 
hairs, and the ceruminous glands are only found along 
the posterior and upper wall. 

Middle Ear. — The membrana tympani divides the 
meatus from the tympanic cavity. It is not quite 
circular in form, being slightly oval, with a mean 
diameter of \ inch, resembling gold-beaters' skin both in 
appearance and thickness. It is inserted at an angle of 
55** in the ring-like groove at the end of the meatus, as 
already stated, and is retracted at its centre so as to be 
concave ; but this is not a regular cup-shaped concavity, 
for about midway between the retracted centre and the 
circumference it is slightly convex. 

The membrana tympani, although so very thin, is 
composed of three layers, the outer one being cutaneous 
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(modified skin containing' no hair follicles) and con- 
tinuous with the skin of the meatus ; the inner layer is 
modified mucous membrane with a single layer of tesse- 
lated epithelium. Both the cutaneous and mucous layers 
are well supplied with blood vessels and nerves. The 
middle layer or membrana propria consists of fibrous 
tissue. There are two layers of fibres ; the outer, the 
fibres of which radiating from the centre to the circum- 
ference, are attached to the tip of the handle of the 
malleus; and the inner, which consists of circular fibres. 
The long handle of the malleus is thus imbedded in the 
membrana tympani. 

At the upper part where the bony groove is deficient, 
this membrana propria is also wanting, and thus we 
have a small triangular portion of the membrane that is 
not so tense as the rest. This is called the membrana 
flaccida or ShrapnelFs membrane, and in some ex- 
tremely rare cases a small foramen is normally found in 
this position. 

The tympanum, — The tympanum is an irregular bony 
cavity somewhat wedge-shaped in form, with its edge 
downwards. Its broad outer wall is partially formed 
by the membrana tympani. Anteriorly it is prolonged 
into the Eustachian tube, posteriorly it opens into the 
mastoid cells. The roof is formed by a more or less 
thin plate of bone which separates the tympanum from 
the cranial cavity. This is sometimes very thin, and in 
rare cases even wanting ; hence there is considerable 
danger of disease extending upwards from the tym- 
panum to the meninges. 

The broad inner wall presents, just behind the open- 
ing of the Eustachian tube, a rounded projection called 
the promontory (with grooves on it for the tympanic 
plexus) ; posterior to and above this is the fenestra ovalis, 



10 DISEASES OF THE EAR. 

filled in by the foot-plate of the stapes ; and below, the 
fenestra rotunda with its membrane stretched over it. 
Further back we find a small conical projection called 
the pyramid; this contains the stapedius muscle, the 
tendon of which passes through a perforation at the 
apex, and is inserted into the stapes. The aqueductus 
Fallopii, containing the portio dura, is seen as a rounded 







Fio. 4.— Dissection showing the tympaniq cavity, the outer wall with membrana 
tympani having been removed, a. Promontory, with nerve plexus upon it; 
b. fenestra rotunda ; c, malleus ; d. incus ; r. stapes ; /. pyramid with tendon of 
stapedius muscle ; g. Eustachian tube ; h. antrum or first of the mastoid cells^ 
large and freely communicating with the tympanic cavity, as is frequently the case ; 
i. mastoid cells. 



ridge projecting into the tympanic cavity at the upper 
and posterior part of this inner wall, and then passing 
downwards forms a posterior relation. Another mus- 
cle, the tensor tympani, arises in a tube above and 
parallel to the Eustachian tube, and makes its way 
along the upper surface of this wall, its tendon passing 
at right angles round the edge of a curled bony process 
—the processus cochleariformis— and is inserted into 
the handle of the malleus. 
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The ossicles in the adult are three in number ; the 
malleus, incus and stapes. 

The malleus consists of a body, neck, a long handle, 
(inserted between the layers of the membrana tympani) 
a short process, and a long slender one called the pro- 
cessus gracilis. The body presents a rounded head for 
articulation with a corresponding cavity in the adjoin- 
ing bone, the incus, this articulation being a true one. 

The incus, shaped like a molar tooth, consists of a 
body and two processes. The body, as before stated, 
articulates with the malleus, and the end of the longer 
of the two processes with the stapes. The shorter pro- 
cess is fastened by means of a ligament to the posterior 
wall of the tympanum, and partially blocks the opening 
into the mastoid cells. 

The stapes is stirrup-shaped as its name implies. Its 
head articulates with the incus, and the foot plate is 
fixed into the fenestra ovalis by an annular ligament. 

The chorda tympani nerve enters the tympanum by 
a small opening just behind the membrana tympani, 
passes across it rather above the middle (between the 
long handle of the malleus and the long process of the 
incus) and disappears by a similar opening in front of 
the membrana tympani. 

The cavity of the tympanum contains air supplied to 
it by the Eustachian tube, and is lined with mucous 
membrane continuous with that tube. The epithelium of 
this mucous membrane varies considerably according 
to its position, from the ciliated columnar variety near 
the Eustachian tube to the single layer of tesselated 
epithelium, already described as forming the inner 
layer of the membrana tympani. And it is most im- 
portant to bear in mind that this mucous membrane is 
continued over the ossicles as well as over the cavity 
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generally, for probably the chief cause of deafness in 
chronic middle ear catarrh proceeds from the thickening* 
of the mucous membrane of the ossicles and the con- 
sequent impairment of their mobility. 

Again, pathologically it is important to remember 
that this mucous membrane is in some parts in such 
intimate connection with the periosteum of the bone, 
that the two together form a single membrane. 

Eustachian tube, — ^The Eustachian tube leads from the 
naso- pharyngeal space to the tympanum, and is nearly 
one inch and a half long. 

The pharyngeal end, the cartilaginous portion, is 
composed of cartilage and fibrous tissue, and forms 
about two- thirds of the tube; the remaining one-third, 
the osseous portion, is a canal passing through the 
temporal bone parallel, and in close relation to the floor 
of the cranial cavity. 

The cartilaginous portion is shaped like a flattened 
funnel with its large end opening into the pharynx and 
its small end backwards. The inner wall is formed by 
a plate of cartilage curled round at the top, and the 
outer chiefly by flbrous membrane. The bony portion 
forms an ordinary funnel of smaller dimensions, its large 
end opening into the tympanum, and its smaller one into 
the cartilaginous part of the tube. Thus, the narrowest 
point (isthmus) will be found in the osseous tube just at 
its junction with the cartilaginous portion, and here the 
opening is so small that it would scarcely admit more 
than a large bristle. 

The Eustachian tube is lined with ciliated columnar 
epithelium, the cilia working so as to remove mucus 
from the tympanum to the pharynx.* 

* In the 8ub-mucou8 tissue of the cartilaginous portion are found 
numerous small acinous glands. These are liable to enlargement, 
and thus produce obstruction to the Eustachian tube. 
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Fio. 5.— Transverse section of the cartilaginous portion of the Eustachian tube 
X zo diam. Drawn from a preparation of Prof. Burckhardt- Merian. 

a. Tensor palati. x. Slip attached to the sphenoid bone. 2. Slip inserted into 
the curled margin of the cartilage, which acts by pulling down the curled margin, 
and thus opens the Eustachian tube. 3. Slip inserted into the aponeurosis attached 
to the membranous wall of the Eustachian tube ; its action is directly to open the 
tube. 4. Salpingo-pharyngeal aponeurosis. 6. Cartilage of the Eustachian tube 
e. Eustachian tube, d. Levator palati, seen in transverse section, on contracting 
it pushes the tube upwards and thus tends to open it. e. Sphenoid bone. 
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Under ordinary conditions the Eustachian tube is just 
patent, but not sufficiently so for the due supply of air 
to the tympanic cavity ; but during* deglutition, yawning*, 
and certain other movements, it is opened so as to 
afford a free supply. This opening is effected by 
portions of the tensor palati and levator palati muscles 
which act upon the mouth of the cartilaginous tube, 
the chief factor being, no doubt, the slip a, 3, fig-. 5, 
which is inserted into the membranous wall of the 
Eustachian tube. 

.Mw/^/'(ff^//j'.— The mastoid process in the adult con- 
tains within its substance some irregular air-cells which 
vary very much in size according to the individual. 
These are connected with the upper and back part of 
the tympanic cavity. The first cell, the antrum^ is some- 
what large and almost always well developed, but the 
others are frequently cut off from it by bony tissue, and 
thus do not communicate with the tympanum, in which 
case they are filled with a sort of marrow. 

There are no air-cells except the antrum in the infant, 
but they are gradually developed as the child grows. 

The air-cells are lined with mucous membrane con- 
tinuous with that of the tympanum, and this is intimately 
connected with the periosteum of the bone. 

The perceptive apparatus consists of :— 

1. The internal ear (containing the nerve termina- 
tions). 

2. The auditory nerve. 

3. The auditory nerve centre (in the brain). 

The internal ear.-— The internal ear is contained in 
the substance of the petrous bone. It consists of cavities 
hollowed out of this bone, called the bony labyrinth, and 
of a complex arrangement of membranous tubes and 
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sacs within it, the membranous labyrinth. The whole 
is filled with fluid; that which is outside the membranous 
labyrinth being; called epilymph^ and that within it, 
endolymph. 

Externally, the bony labyrinth is in relation with the 
tympanic cavity, and in the macerated skull they are 
actually in connection by means of the fenestras ovalis 
and rotunda. But in the ordinary condition direct 
communication is cut off by the plate of the stapes being' 
inserted in the fenestra ovalis, and by a membrane 
filling in the fenestra rotunda. 

Internally, the bony labyrinth is in relation to the 
meninges of the brain, from which it is separated by a 
considerable thickness of the dense petrous bone. 
Through this thickness passes the internal auditory 
meatus which contains the facial nerve (portio dura), 
and the auditory nerve (portio mollis), the latter being 
distributed to the internal ear. 

The bony labyrinth consists of three parts; the vestibule 
in the centre ; the cochlea in front ; and the semucircular 
canals behind. 

The vestibule is somewhat oval in shape, its outer 
wall presenting the fenestra ovalis into which the plate 
of the stapes is fastened by means of an annular liga- 
ment. Its anterior wall has an opening into the cochlea, 
while on the posterior side there are five openings into 
the semi-circular canals. 

The serai-circular canals are three in number, and 
each one is placed at right angles to the other. Thus, 
one is horizontal, another vertical, with its axis from 
side to side, while the third is vertical, but has its axis 
from back to front. 

Although named semi-circular canals, they in reality 
describe more than a half circle, and as both ends open 
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into the vestibule the whole circle in each case is 
completed by it. 

At one end of each of these canals there is an en- 
largement of the tube to about twice its diameter ; this 
enlargement is called the ampulla. Each ampullated 
end enters the vestibule separately, as does also the 
other end of the external semi-circular canal ; but the 
other ends of the superior and posterior semi-circular 
canals unite before entering the vestibule, and so only 
form one opening between them. Thus it is that there 
are only five openings into the vestibule instead of six.* 

The membranous labyrinth of the vestibule consists 
of two sacs, the utnck and the saccule. 

The utricle is behind and somewhat above the sac- 
cule; it is oval in shape, and into it open the three 
membranous canals. The utricle is adherent at one 
point to the saccule, and at another to the wall of the 
vestibule. It is composed of a fibrous membrane lined 
inside by epithelium, which at the point of attachment to 
the wall is modified for the reception of the nerves; 
this spot is called the macula acustica. 

From the surface of the macula projects a number of 
stiff cilia, which are embedded in a layer of mucoid 
material, and in this are found the otoliths (crystals of 
carbonate of lime), see fig. 6. 

The membranous labyrinth of the semi-circular 
canals has the same shape and modifications as the bony 
case or labyrinth to which it is attached on the outer 
wall of the circle. Its structure is similar to that of the 
utricle ; and each membranous ampulla presents a crest 
projecting into its interior, the epithelium on which is 

* The bony and membranous portions of the cochlea are so inti- 
mately connected that it will be more convenient to take their 
descriptions together. 
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modified for the reception of the nerve; this crest is 
named the crista acustica. Its surface is very similar to 
that of the macula acustica, but the cilia are longer, and 
the otolith mass forms a sort of cap over the crest. • 




Fig. 6.— Transverse section of a portion of the macula acustica, x 750 diam, 
drawn from a preparation of the author's.* 

z. Otolith mass into which the long cilia are projecting; the otoliths themselves, 
having been dissolved out. a. Membrana reticularis limiting the nerve-epithelium 
and through which the cilia pass. 3. Membrana propria blended with the perios- 
tial tissue below, and accidentally detached from the nerve-epithelium. Broken 
nerve filaments are seen passing between. 4. A thorn-cell, or cell terminating in a 
thorn-shaped cilium. 5. A bristle-cell, or cell terminating in a bristle-shaped 
cilium. 

The utricle and semi-circular canals form together 
the posterior labyrinth, and this is devoted to the 

• The Termination of the Nerves of the Vestibule and Semi-circular 
Canals. Quar, your, Mic, Science, 1876. 

c 
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sense of motion and equilibration. When regarded as a 
whole the posterior labyrinth will be seen to consist of 
three complete circles, the utricle uniting the ends of 
each semi-circular canal. 

The cavity of the utricle is not directly connected with 
that of the saccule at their point of contact, but only in- 
directly united by means of a small V-shaped duct. 

The saccule is spherical in shape ; smaller than the 
utricle, but similar in structure; it also presents a 
similar macula acustica. A small duct, ductus reumens. 




Fig.' 7. — Section through the centre of the cochlea, x 8 diam., by the author. 

o. Auditory nerve, b. Ganglion spirale. c. Scala tympani. d. Scala vestibuH. 
e, Scala media or ductus cochlese* /. Lamina spiralis, g. Ligamentum cochlese. 
h. Membrane of Reissner. 

leads from its lower and anterior wall to the mem- 
branous labyrinth of the cochlea. The saccule to- 
gether with the far more important ductus cochleae, to 
be described immediately, form the anterior membran- 
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ous labyrinth, which is concerned with the function of 
hearing. 

The cochlea is shaped like the inside of a snaiPs 
shell, and consists, like it, of a spiral tube diminishing 
towards its apex. This tube takes two and a half turns, 
and is divided longitudinally into two parallel scalae by 
the lamina spiralis^ a bony plate projecting at right 
angles from the axis or modiolus. This division is com- 
pleted by a membranous extension of the plate, mem- 
branous lamina spiralis^ which is attached to the outer 




Fig. 8.— Transverse section of the lamina spiralis membranacea, x 150 diam. 
z. Lamina spiralis ossea, (a) nerve. 2. Membrana basilaris. 3. Ligamentum 
cochleee, (b) stria vascularis. 4. Sulcus spiralis, (c) upper lip, (d) lower lip. 5. 
Membrana tectoria. 6. Hair cells ; {e) inner, (f) outer. 7. Membrana reticularis. 
8. Supporting cells. 9. Rods of Corti ; {g) inner, (h) outer, zo. Deiter's cells. 

wall* of the cochlea by means of a cushion of fibrous 
tissue, the ligamentum cochleae. From the upper 
margin of the bony lamina spiralis, not far from its 
outer edge, springs a very delicate membrane, the mem- 
hrane of Reissner^ which passes outwards and upwards to 



* In describing the cochlea, the axis or modiolus is always con- 
sidered the centre and the apex as its upper portion. 

C2 
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the upper part of the ligamentum cochleae, thus cutting- 
off a small triangular tube, the ductus cochlecB or scala 
media. The remaining upper portion of the tube is 
called the scala vestihuli because at its lower end it opens 
into the cavity of the vestibule. The lower division of 
the tube has been named the scala tympam, because it 
leads at its lower end to the fenestra rotunda, and is 
there only separated from the tympanic cavity by the 
membrane of the fenestra. The scalae vestibuli and 
tympani unite at the apejt of the cochlea. 

The ductus cochleae or scala media forms the mem- 
branous labyrinth of the cochlea. It consists of a tube, 
triangular in section, following the general spiral, and 
terminating blindly at each end ; but near its lower ex- 
tremity (the base of the cochlea) the ductus reuniens 
opens into and connects it with the saccule. 

Although the tube is triangular in section throughout, 
its size does not remain the same ; and curiously enough, 
instead of diminishing, its width actually increases from 
the base upwards, so that it follows inversely to the 
general diminution of the spiral. 

The base of the ductus cochleae or scala media, is 
formed by the membranous lamina spiralis, and a small 
portion of the bony lamina ; its roof by the sloping 
membrane of Reissner, and its outer wall by the liga- 
mentum cochleae. It is lined with epithelium variously 
modified. That portion which lies on and forms part of 
the membranous lamina spiralis is called the organ of 
Corti, and receives nerve terminations. This organ of 
Corti consists essentially of two rows of rod-like bodies, 
rods of Corii, and of several rows of ciliated cells. The 
cilia are stiff, but not nearly so large as those of the 
vestibule ; they are embedded in a mucoid layer, which, 
however, contains no otoliths. The nerve filaments 
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terminate chiefly in the ciliated cells. The rods and 
the cilia lengthen with the general widening of the 
organ of Corti from base to apex of the cochlea. 

Auditory Nerve and Nerve Centre.— The auditory 
nerve is the portio mollis of the seventh cranial. As its 
name implies it is very soft and therefore much more 
liable to injury from pressure than its companion, the 
portio dura. It arises from the medulla oblongata — its 
deep origin being chiefly from the floor of the fourth 
ventricle — enters the internal auditory meatus, and then, 
after a very short course, is distributed to the labyrinth. 
There it divides into two branches; the anterior one 
supplies the cochlea; its flbres pass up the modiolus, 
then through a ganglion, the spiral ganglion^ and 
terminate in the organ of Corti. The posterior branch 
at its origin contains a large number of ganglionic cells ; 
it divides into Ave branches to be distributed to the two 
maculae acusticse, and the three cristas acusticae. These 
nerves throughout their whole course are contained with- 
in the bone until they arrive at the nerve-epithelium. 

Having now briefly considered the anatomy of the 
auditory apparatus, it may be well to add a few words 
upon the role which the various parts play in the pro- 
duction of the sense of hearing. 

The collecting power of the human auricle is of slight 
value, but still, to a certain extent, the sound-waves are 
directed by it into the meatus. The meatus conducts 
them to the tense membrana tympani, and this readily 
picks them up and transfers them to the chain of ossicles 
with which it is in intimate relationship. These mobile 
solid bodies, vibrating as a whole, carry on the sound 
waves to the fluid of the internal ear by means of the 
foot-plate of the stapes. 

The membrana tympani and the chain of ossicles are 
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necessary on account of the fact that sound-waves pass- 
ing- from a gaseous medium (in this case, the air) into 
a fluid one (here represented by the epilymph) are 
almost entirely reflected and lost. But the tense mem- 
brana tympani is able readily to pick up the sound- 
waves from the gaseous medium and so transmit them 
to the solid ossicles, and through these they are trans- 
ferred to the fluid medium without any appreciable loss. 

These sound-waves will now pass through the fluid of 
the anterior labyrinth and affect the organ of Corti in 
some way not yet determined. The nerve termina- 
tions become excited, and the sensations are carried 
along the portio mollis to the auditory nerve centre in 
the brain. The actual pitch of the sound is probably 
appreciated in the cochlea ; each minute division of a 
note affecting a corresponding portion in the spiral 
scale. 

The saccule, which is the only part of the labyrinth 
found in invertebrates, very possibly can only appreciate 
the intemity of a sound. 

Formerly the appreciation of the direction of sounds 
was believed to be the function of the semi-circular 
canals, but this is not the case ; for it is easy to prove 
that we only learn the direction from whence a sound 
proceeds by comparing its intensity by the two ears. 
We cannot discover the position of a noise which is 
produced at an exactly equal distance from the two 
ears. Again, a person who has lost the hearing on 
one side is quite at a loss to know the direction whence 
the sound has come. This latter fact should make the 
surgeon always caution a patient, who has suddenly 
lost the hearing of one ear, to depend on his eyes and 
not on his remaining good ear, when crossing dangerous 
thoroughfares. 
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The function of the semi- circular canals and utricle, 
the posterior labyrinth^ is now generally accepted to be 
that of sense of motion and consequent sense of 
equilibrium. 

The sensation is produced in the following way. If 
we consider that each semi-circular canal with the 
utricle forms a complete circle, that at one point of this 
circle there is a crest covered with nerve terminations ; 
and further, that the whole is filled with liquid, it follows 
that when the body is turned in the axis of this circle, 
the fluid tending to remain stationary, the effect of a 
current in the opposite direction will be the result. This 
current impinging on the crista acustica will excite the 
nerve terminations, and thus the sensation is produced. 

Now the axes of the three semi-circular canals being 
at right angles to each other we get sensations of 
movement in different directions. In all probability the 
crista of each semi-circular canal is affected by move- 
ment of the fluid in one direction only, the corresponding 
canal on the other side being affected by currents in the 
opposite direction. 
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CHAPTER 11. 

METHODS OF EXAMINING THE EAR — OBJECTIVE AND SUBJEC- 
TIVE, 

Before proceeding* to the description of the various 
injuries and diseases to which the ear is subject, it wiH 
be convenient to devote a chapter to the methods at our 
disposal for examining* the condition of the several parts 
of this organ. Although the middle and internal ears 
are almost entirely hidden from view, and therefore 
their examination is rendered very difficult, yet by mak- 
ing use of the subjective as well as the objective means 
now to be described, we are able to form a very satis- 
factory estimate of the condition of any part of this 
complicated apparatus. The objective examination of 
the ear resolves itself into the following : — 

1. Observation, by the naked eye, of the auricle and 
its neighbouring parts, including the opening of the 
meatus. 

To this may be added, observation by means of touch; 
j.^., examination by the finger of the parts around the 
auricle. 

2. Examination by the aid of the speculum; of the 
meatus, membrana tympani, and sometimes of the tym- 
panic cavity beyond. 

3. Examination of the pharynx by the naked eye, and 
of the naso-pharynx by means of the rhinoscope, and of 
the finger. 

4. Examination of the Eustachian tube and tympanum 
by means of inflation and the diagnostic tube. 
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The subjective method consists of measuring* the hear- 
ing power, not only of the apparatus as a whole, but 
also of the essential or nervous portion by itself. In 
other words, the hearing power of the conducting and 
perceptive portion together, and of the perceptive por- 
tion alone, must be carefully gauged. 

I. Inspection, by means of the naked eye, of the 
parts around the auricle, I need scarcely say, is of great 
practical importance. Note should be taken of the 
state of the skin, etc., so that swelling, inflammation, 
boils, eczema, tumours, injuries, collapse, and malforma- 
tions may not be overlooked. As, however, these points 
will be referred to in detail in future pages, there is no 
need to do more here than to remind the reader of the 
value of this mode of examination. 

Inspection in many cases may be supplemented with 
advantage by palpation. Thus, hard tumours may be 
recognised, fluctuations felt, and the seat of tenderness 
discovered by the use of our fingers. 

With regard to this the following general rules will 
be found of much practical value. Tenderness on pres- 
sure of the tragus indicates inflammation of the meatus ; 
tenderness on deep pressure below the auricle denotes 
inflammation of the middle ear, (this will be readily un- 
derstood when the proximity of the glenoid cavity to the 
tympanum is remembered). Tenderness on pressure or 
on percussion of the mastoid process indicates mastoid 
inflammation, a very serious complication, and therefore 
this ready means of recognising it is of great value. 

2. The speculum is perhaps the most important aux- 
iliary that we possess for the purposes of examination 
of the ear. Its modus operandi is exceedingly simple, 
its value mainly consisting in straightening the meatus 
so that a light can be readily thrown into it, thus en- 
abling the surgeon to examine the parts. 
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There are numerous forms of specula, which may be 
divided into the long, short and dilating* varieties. 




Fio. 9. — Long Ear Speculum. 

The long" (fig. 9) generally consists of a long narrow 
funnel, oval in section so as to accommodate itself to 
the meatus. There are several modifications of these, and 
they sometimes go by the name of Wilde's, Toynbee's, 
or Gruber's specula. They are inserted right into the 
osseous meatus. 




Fio. xo.-— Short Ear Speculum. 

Formerly this was the kind most generally used, but 
it has the serious disadvantage of producing much irri- 
tation and even pain during introduction, for which 
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reasipn I have always preferred one of the shorter 
specula ; and in this opinion I believe most aural sur- 
geons concur. 
The short speculum is only introduced into the car- 




Fio. XX.— Operating Ear Speculam. 

tilaginous part of the ear, but as this is the curved por- 
tion that, as a rule, is all that is necessary, and its 
introduction causes no pain whatever. 




Fio. x2.— Pilating Ear Speculum. 

I find it is a considerable advantage to have the 
speculum circular at the narrow end, instead of oval as 
they are sometimes made, as it allows of the instrument 
being turned round, which is often desirable. 

The wide end is usually about f inch diameter, but I 
like mine (fig. 10) to be about double this size, as the 
fingers holding it will then be more out of the way> and 
also the light may be thrown in at a wider angle, nf 
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necessary. On account of the size of the meatus vary- 
ing, according to whether the patient is a child or an 
adult, the surgeon should have a set of at least three 
specula, the narrow ends of which should measure from 
^ inch to ^ inch diameter. 

These specula are made of metal, vulcanite, etc., I 
much prefer them made of silver, very thin so that as 
little space as possible is lost, and I like the inner sur- 
face to be dulled. 

When operating with such an instrument as a pair of 
orceps I use a speculum (see fig. ii) from the nar- 
row end of which a portion has been removed so as to 
allow of the instrument being opened. 

The dilating speculum (fig. 12) consists of two blades 
like other bi-valve specula. These are introduced 
when closed, and then dilated either by means of a 




Fig. 13.— Siegle's Pneumatic Speculum. 

screw or a handle. (This kind is occasionally useful 
when the meatus is much flattened or collapsed. 

Siegle's pneumatic speculum (fig. 13) is an ingenious 
modification of the speculum devised for the purpose of 
examining the mobility of the membrana tympani. It 
consists of an ordinary short speculum with its narrow 
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end covered with India rubber to make it fit the meatus 
more accurately. A piece of glass fits closely and 
obliquely across the wide end, and below this is a small 
opening" at the side from which proceeds a piece of India 
rubber tubing terminating in a ball or in a mouth-piece. 

The speculum must be firmly fixed in the ear so as to 
prevent any entrance or exit of air. The membrane is 
then inspected, and at the same time the atmospheric 
pressure upon the meatus is alternately increased and 
diminished by pressing and relaxing the India rubber 
ball; or, when there is a mouth-piece instead of a ball, 
the surgeon produces rarefaction or condensation by 
means of his own mouth. The effect of this alternation 
is to move the membrane inwards and outwards if the 
normal mobility exists. By this method the surgeon can 
tell if the membrane is free or whether it is fixed by ad- 
hesions. 

Mode of illumination.— I. By direct daylight. — The 
speculum having been introduced into the meatus, the 
head of the patient is placed so that the light from a 
window falls straight into the ear. This is frequently 
all that is necessary, but it has the great disadvantage 
of requiring the head of the patient to be adapted to the 
light, and thus the least deviation on his part stops the 
examination. 

2. By reflected daylight. — A mirror, either held in the 
hand, or still better, fixed on the forehead in a manner 
similar to that employed for the laryngoscope, is used to 
throw the light — best taken from a northern aspect — 
into the ear. 

This is one of the best modes of illumination, because 
the light may thus be easily adapted to the patient's 
ear; any slight movement on his part being readily 
followed up by that of the surgeon. Moreover, with 
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Brunton'8 auriscope. — This very ingenious appara- 
tus combines the speculum with the illuminating* instru- 
ment (see fig. 16). It consists of a tube which fits on 




Fio. z6.— Brunton's auriscope. 

to the enlarged end of the speculum, and to the other 
end a single lens is adapted. At about the middle 
of this tube a slanting mirror with a hole in the centre 
is adjusted, and the light brought to this by means 
of a funnel inserted at right angles into the tube. The 
light thus thrown on to the mirror is reflected by it 
straight into the meatus and so illuminates it; and the 
observer, looking down the tube through the eyepiece and 
through the centre of the mirror is thus able to see the 
illuminated parts. 

This auriscope is used by some aural surgeons in 
preference to all other methods. 
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Introduction of the speculum. — ^This may, at first 
sight, appear to be too simple an affair to require direc- 
tion, but it does need some little practice before it can 
be properly introduced so as to enable the surgeon to 
obtain a good view. 

The speculum, warmed by friction, being held between 
the first finger and thumb of the left hand, the auricle 
should be laid hold of between the other fingers of the 
same hand and drawn upwards and outwards with a 
slight twist so as to straighten the meatus ; the speculum 
can then be readily inserted. When the meatus is much 
collapsed, both hands should be used. 

Care must be taken that the long axis of the speculum 
is adapted to that of the meatus, otherwise it may point 
to some portion of its walls instead of to the membrana 
tympani, and so occasion an erroneous diagnosis. For 
instance, should there chance to be a somewhat thick 
layer of cerumen on the floor of the meatus and the 
speculum be directed on to this, it will appear as though 
the meatus was completely filled by a plug of wax. 

Appearance of the normal meatus and mem- 
brana tympani. — It will be convenient here to make a 
few remarks upon what is seen in a normal ear by the 
help of the speculum. 

As the speculum is being introduced into the cartilagin- 
ous portion of the meatus, a number of extremely fine 
hairs will be noticed ; these sometimes are very abun- 
dant, and may then obscure the view until the speculum 
has passed them. Besides these, a thin layer of ceru- 
men will be noted, and this, usually thicker at the floor, 
may sometimes enter the speculum and so obstruct the 
view. 

When the speculum (short) is fully introduced only 
the osseous meatus and the membrana tympani can be 

D 
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seen. The osseous meatus presents a smooth pale pink 
appearance. 

The membrana tympani (see frontispiece) which forms 
the backg^round of our view, is tense, smooth and of a 
pearly semi -transparency like a stretched piece of gold- 
beater's skin. The centre is more retracted than the rest 
and from this centre, the umbo, passing upwards and 
slightly forwards, is seen the handle of the malleus be- 
tween the layers of the membrane. This terminates near 
the upper margin in a slightly pointed prominence, the 
short process of the malleus, and from this point indistinct 
folds or bands pass forwards and backwards ; between 
these bands, just above the malleus, may be seen the 
membrana flaccida. But the whole of this upper por- 
tion of the membrane is ill-defined, and its junction 
with the meatus itself indiscernable on account of the 
obtuse angle at which they meet. 

When the membrane is unduly retracted (in cases of 
Eustachian obstruction) the short process of the malleus 
and the upper portion of the handle become very 
prominent, as also do the folds already described, thus 
forming an anterior and a posterior pocket in which 
may be lodged debris of all kinds. At the upper part 
of the posterior pocket the long process of the incus 
may sometimes be seen through the membrane. 

A triangular spot of light will be seen passing from 
the umbo, or retracted centre, forwards and downwards 
to the margin of the membrane, the apex of the triangle 
being towards the umbo and the base towards the cir- 
cumference ; the brightest portion is midway between 
these. This triangular spot is due to the reflection of 
the light used in examining the meatus and it therefore 
becomes altered in appearance when the membrane is 
displaced. Thus, if the membrane is a little too con- 
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cave, the spot ceases before it reaches the circumference; 
and when the concavity is still greater it appears merely 
as a rounded bright spot close to the umbo, or it may be 
entirely lost. 

To the surgeon these different appearances of the bright 
spot are very useful indications in forming a diagnosis. 

The anterior and lower margin of the membrane is 
frequently outx>f sight on account of the curvature of 
the meatus, the amount of which varies in different in- 
dividuals. 

When the membrane is partially lost by disease the 
inner wall of the tympanum comes into view. This will 
be found lined with a pink mucous membrane. The pro- 
montory is the portion most frequently seen, but in some 
rare cases, where tiearly the whole of the membrane 
and the two first ossicles have been lost, an almost com- 
plete view of this inner wall may be obtained. 

3. Ezamlnatioti of the phaiynx by the naked eye, 
and of the naso-pharynx by means of the rhinoscope and 
the finger. 

In all cases of ear disease it is absolutely necessary to 
examine the pharynx because a very large majority 
depend, either directly or indirectly, on some affection 
* of the pharynx. This is examined in the ordinary 
way, using a spatula to hold down the tongue, and a 
good light directed into the throat; at the same time the 
patient should be requested to say ' Ah ' so as to raise 
the soft palate. The surgeon should especially look 
out for the following: — catarrh of the mucous mem- 
brane with or without thickening ; granulations; ade- 
noid growths ; enlarged tonsils. 

It is sometimes advisable to examine the naso-pharynx 
by means of posterior rhinoscopy, but as a rule this is 
unnecessary. It is, however, always important to note 

D2 
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whether the air passes freely through the nasal pas- 
sages ; and occasionally anterior rhinoscopy is of service 
when obstruction or disease of these passages exists. 

When the presence of adenoid growths is suspected in 
the naso-pharynx, it should be examined by means of 
the finger passed up and behind the soft palate ; thus 
they may be readily detected.** 

4. Examination of the Eustachian tube and 
tympanum by means of inflation and the diagnostic 
tube. 

It is almost invariably necessary to examine the 
Eustachian tube so as to ascertain whether it is ob- 
structed. This is done by means of the diagnostic tube 
combined with one of the following modes of inflation ; 
Valsalva's method, Politzer's method, or the catheter. 

The diagnostic tube consists of a piece of India-rubber 
tubing, two to three feet long, with or without ivory ends* 
One end is inserted into the patient's meatus and the 
other into that of the surgeon ; thus the surgeon is able 
to hear the various sounds produced in the Eustachian 
tube and tympanum during inflation. 

In the normal ear when the tympanum is inflated a 
dull click is heard, if a perforation exists a whistling is 
distmctly audible; while the presence of fluid is in- 
dicated by moist sounds. 

Some authorities lay great stress on the diagnostic 
character of the various sounds that may thus be heard ; 
however, it requires a practised ear rightly to appreciate 
the value of any but the three just mentioned. 

Methods of inflation, — In the normal state we find 
that the Eustachian tube is constantly being opened, 
either by the act of swallowing or by some other move- 

* For further information the reader is referred to Cresswell Baber's 
Guide to the Examination of the Nose, 
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ment of the pharynx. It is by this means that the air 
in the tympanum is renewed, causing the pressure on 
each side of the membrana tympani to become equalised. 
Valsalva*s method of inflating* the tympanum is merely 
a forcible imitation of the above natural method. It is 
performed by holding the nose, closing the mouth, blow- 
ing out the cheeks and at the same time attempting to 
swallow. The swallowing opens the Eustachian tube 
and the air is then forced through the tube into the 
tympanum and can be felt distending the membrane. It 
rarely needs more than a little practice to succeed if the 
Eustachian tubes are not much obstructed. Sometimes 
when the patient is unable to do this, the desired result 
may be brought about by letting go of the nostril at the 
moment of swallowing. This little modification was 
pointed out a few years ago by my colleague, Dr. 
Matheson. 

Poliizer's method, — This bag (fig. 17) is perhaps the most 
valuable instrument that we aural surgeons possess. It 
was devised by Prof. Politzer of Vienna, and consists of 
an ordinary India-rubber bag (six to eight oz. contents) 
to which is adapted a nozzle to be introduced into the 
nostril, so that a forcible injection of air may be intro- 
duced into the naso-pharynx through the nose at the 
moment of deglutition ; thus enabling us to overcome a 
much greater obstruction in the tube than could be done 
by Valsalva's method. The handiest way of using 
Politzer's bag is as follows. The patient should be 
given a sip of water to hold in the mouth which must be 
(irmly closed, with the head thrown a little backward. 
The surgeon then introduces the nozzle of the bag into 
one nostril, holding the nose so as to close the rest of it 
completely, and the patient now being told to swallow 
the water, the bag must be squeezed forcibly as soon as 
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the larynx is seen to move. Instead of swallowing- 
water the patient may say the word 'hick* (aspirating- 
the h well) the surgeon inflating at the same moment. 
Or again during crying inflation may be readily per- 
formed. Lastly, with young children no swallowing is 
necessary. 





Fio. 17.— Politzer's bag. a. Simple form. 6. Nozzle used by author, c, Peter 
Allen's form. 



Numerous modifications of this bag have been made. 
Sometimes a valve is adapted to the bottom or to the 
neck of the bag so as to allow of the entrance of air 
otherwise than through the nozzle. For ordinary pur- 
poses, however, I do not like this, for not only are the 
valves very liable to get out of order, but the complexity 
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of the apparatus militates against its use ; while some 
manufacturers make matters worse by placing the valve 
in the tube leading to the nozzle in such a way as to in- 
terfere with the direct exit of air, thereby greatly 
diminishing the force of the inflation. 

The late Peter Allen devised a double nozzle with 
cushions to press against the nostrils. This form is 
sometimes of service (fig. 17, c)» Again, some aural 
surgeons prefer merely a short wooden nozzle con- 
nected with the bag (fig. 17, a), this has the advantage 
ot obtaining the fullest possible force. Others like a 
long narrow india-rubber tube between the bag and the 
nozzle, which is handy- for use, but much force is lost. 

I prefer an eight ounce India-rubber bag fitted with a 
piece of stout rubber tubing two inches long of large 
calibre, mounted with a wooden nozzle which is oval in 
section and slightly bent (see fig. 17, b). These nozzles 
are easily adapted to the nostril, and the tubing is 
neither small enough nor long enough to interfere with 
the force of the bag.* 

Another modification of this method, which is very 
useful sometimes with nervous children, consists of a 
tube similar to the diagnostic tube. One end is intro- 
duced into the patient's nostril while the surgeon puts 
the other into his mouth and blows forcibly through it, 
thus inflating the tympanic cavities. 

The Eustachian catheter, — Before the introduction of 
Politzer's bag the surgeon generally relied on this in- 
strument for inflating the tympanum; and even now, 
the catheter combined with Politzer's bag is a very 
favourite and useful method of inflation. 

The catheter consists of a silver, vulcanite, or gum 

* These are manufactured by Messrs. Mayer and Meltzer, and by 
Messrs. Hawksley and Co. 



40 



DISEASES OF THE EAR. 



elastic tube about six inches long, curved at one end 
(see fig. 1 8). This is introduced along the inferior 
meatus of the nose and so through into the Eustachian 
tube; the surgeon then inflates the tympanum either by 




^ 



D 



Fig. i8.— Eustachian catheter, a. Simple form, b. Double curve form 

his own mouth or by a Politzer's bag adapted to the 
catheter. 
Mode of introduction, — The introduction of the Eusta- 
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chian catheter requires a certain amount of knack, and 
even in practised hands it is in some cases impossible 
to use it satisfactorily on account of irregularities in the 
nasal passages. The following is perhaps the best 
mode of procedure. 

The curved end is introduced into one nostril, keeping 
the beak close along the angle formed by the septum 
and the floor. By this means the surgeon will avoid 
getting into the middle meatus and so finding himself in 
a diificulty further on. 

When the catheter has passed the posterior nares it 
will soon encounter the back of the pharynx ; this will be 
easily recognised by its tension, for it has been very 
aptly described as feeling like the out-stretched palm of 
the hand. The catheter should then be withdrawn 
about half an inch, and the point turned almost directly 
outwards, after which, on the catheter being again 
slightly pushed in, the point will enter the Eustachian 
tube. That it has so entered may be ascertained first, 
by noticing that the point is apparently grasped so as to 
give a slight resistance to withdrawal, and second, by 
the result of inflation. On inflation by the mouth, if the 
catheter is in the Eustachian tube, a distinct and peculiar 
vibration is felt by the surgeon even though the Eusta- 
chian tube is too much blocked to be opened. And if it 
is open the air may be heard entering by means of the 
diagnostic tube. 

Now this little operation is always disagreeable to 
the patient and sometimes even very painful. There- 
fore it should be performed lightly and dexterously, and 
without the least forcing. At the same time it is well, if 
possible, to pass the catheter rapidly through the nasal 
meatus as it will then produce less irritation ; but should 
the point meet with any obstruction the catheter must be 
carefully humoured so as to pass on one side of it. 
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Frequently the nostril on one side is so much en- 
croached upon by the septum that there is not room for 
the entrance of the catheter. In such cases the instru- 
ment should be introduced through the other nostril 
which will generally be found correspondingly large. 
For this purpose it is well to use a catheter with a 
sharper curve and then it is quite as easy to introduce 
it into the Eustachian tube as if it were passed through 
the corresponding nostril. 

The use of the catheter has been very much super- 
seded by the introduction of Politzer's bag, but when it 
is necessary to direct much force into the tube or to in- 
troduce fluids, etc., into the tympanum then it is desirable 
to make use of it. Again, where one Eustachian tube 
is unobstructed and the hearing good on that side, while 
the other one is blocked, the catheter should be used 
lest the healthy tympanum be over-inflated. This over 
inflation may frequently be obviated by causing the 
patient to press the tragus firmly into the meatus on the 
normal side so as to back up the membrane with a 
resisting column of air, still, it must be remembered 
that this does not take the pressure from the fenestrae. 

Dangers of emphysema by caiheiet nation. — There is a 
rare form of accident that sometimes occurs through 
the use of the catheter. If its point should wound the 
mucous membrane so as to get beneath the surface, in- 
flation will produce emphysema of the sub-mucous 
tissue of the whole pharynx and adjacent parts. Pro- 
bably, however, this very rarely occurs except when the 
point has passed through an ulcer; and although it oc- 
casions excessive discomfort no really serious result from 
the accident has been recorded. 

To avoid the risk of this the point of the catheter 
should be well rounded and quite smooth. 
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I may here mention that there is one other method of 
inflation and that is the force pump. The air is highly 
compressed in a metal chamber and then allowed to 
escape suddenly by means of a tube and catheter into 
the Eustachian tube, thus obtaining the effect of 
Politzer's bag only much more forcibly. This requires 
to be used with the utmost caution; and although it may 
in certain cases be applied with advantage, there is 
some risk in doing so. The late Dr. Turnbull had two 
cases of sudden death after its use; and, curiously 
enough, the post-mortems did not show evidence of the 
real cause of death. 



Subjective Method of Examination. 

We have now to consider the methods of measuring 
the hearing power. 

I. As a whole, that is to say, of the conducting and 
perceptive portion together. 2. Of the perceptive por- 
tion alone. 

I. The healing power as a whole. In speaking 
of this we must take into consideration first the pitch and 
next the intensity of the sound. 

Pitch. — The human ear is able to appreciate sounds 
produced by vibrations ranging from 15 to 40,960 per 
second.** The limits, however, vary in different indivi- 
duals. In disease, also, this limit is very often affected. 
Generally it is the low pitch sounds, those produced by 
the fewer number of vibrations, that are most easily 
lost. For instance, a patient who can hear distinctly a 
conversation within five or six feet may be unable to 
hear thunder. Occasionally the reverse is met with, 

• Prcyer, Jena, 1876, quoted by Burnett, p. 200. 
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where the higher notes or those of some other parts of 
the scale are readily lost. 

As a rule when the patient fails to hear the higher 
notes the internal ear is afiected, and when he loses 
the lower sounds the external or middle ear is at fault. 
Thus it is, as pointed out by Roosa,** that in internal 
ear deafness, the voice (vibrations of speech vary from 
i6 to 4,324 per second according to Wolf) is heard 
more distinctly than the higher note of the watch tick ; 
and in some cases of middle ear deafness the reverse is 
very marked. Again in many cases of conduction 
(middle or external ear) deafness, the patient will hear 
notes of Galton's whistle higher than those heard by an 
average normal ear.f More rarely it happens that the 
pitch of the sound is altered, that is to say, the sound 
seems, to the affected ear, to be either sharper or flatter 
than it actually is. As this peculiarity usually affects 
one ear only, we shall find, if the alteration of the pitch 
is sufficiently great, that the patient will hear a single 
sound as a double one because of its being differently 
perceived by the two ears. 

To ascertain which ear is at fault we must make use 
of the tuning fork. If this is sounded and brought first 
near one ear and then near the other, the patient each 
time imitating the note, the surgeon will be able to 
recognise the normal ear by the fact that the note 
sounded on that side corresponds correctly with that of 
the tuning fork. 

This is a very rare symptom occurring generally in 
middle ear catarrh; and is probably due to altered 
tension of the labyrinthine fluids produced by pressure 
of the stapes ; this altered tension causes the sound to 

• International Otol. Congress, Bale, 1884. 

f Burckhardt, International Otol. Congress, 1884, Bale. 
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affect the lamina spiralis higher up or lower down the 
spiral than it should, and in consequence the sensation is 
carried by a different nerve-filament to the brain.** 

This condition is very annoying to the patient if he 
is a musician, but fortunately it readily yields to the 
ordinary treatment of simple middle ear catarrh. 

We pass on now to the measurement of the intensify 
or loudness of the sound. 

The hearing power, i.e., the power of hearing sounds 
of a medium pitch, may be measured in normal ears 
and in a very large proportion of defective ones, either 
by means of a watch, the Acoumeter, or by the Sono- 
meter. 

A description of Politzer's Acoumeter will be found in 
his work on Diseases 0/ the Ear, page 164. It consists 
of a steal cylinder carefully tuned, and a percussion 
hammer ; the whole so arranged as to produce a sound 
of constant intensity and pitch. 

The Sonometer is a complicated arrangement of 
microphone, telephone, two coils and battery, and a 
graduated scale to indicate the hearing power. 

Undoubtedly these two form very accurate means of 
measurement, but for practical purposes the watch is 
more convenient. 

Two watches should be kept for use; one with a 
hearing distance of from fifty to seventy inches, and 
another of from twenty to thirty feet, the latter for very 
deaf cases. The average normal hearing distance of 
each watch is obtained by carefully measuring several 
normal ears ; then by means of these watches and an 
ordinary tape measure the surgeon can readily ascertain 
the amount of hearing distance possessed by the patient. 

* I am aware that this explanation of mine is not received by all, 
but it appears to me to be the simplest and most probable one. 
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In applying this test, however, some little care must 
be taken lest the patient should fancy that he hears the 
tick further off than he really does. The best plan is 
first to let the patient hear the watch close to his ear for 
a moment, and then taking* it quite far off, gradually 
bring it nearer again until it just reaches the point where 
the ticking is unmistakably heard. 

This distance being noted and compared with the 
normal hearing distance of the watch, we describe the 
hearing distance of the patient either in the form of a 
fraction or percentage ; thus, if the patient hears a fifty 
inch watch five inches off his hearing distance would be 
represented by ^ or ten per cent. By keeping a record 
of the hearing distance in fraction or p)ercentage the 
surgeon is able to refer back at any future time for the 
purposes of comparison. It must be remembered, how- 
ever, that, as sounds decrease in intensity according to 
the square of the distance and not in a direct ratio, this 
hearing distance does not truly represent the hearing 
pcwet ; for instance, half the hearing power with a forty- 
nine inch watch, is not twenty-four and a half inches, 
but seven inches. Thus it will be seen, a very slight 
loss of hearing power will reduce the hearing distance 
to two-thirds or one half. 

As already stated, the watch tick is not heard so 
well as the voice in cases of internal ear deafness ; 
this must be taken into account when estimating the 
hearing power in such cases by means of the watch. 
Again the surgeon must be on his guard for those occa- 
sional instances of middle ear affection where the reverse 
holds good, or he may be very much misled. One of 
my patients afforded an admirable illustration of an 
extreme case of this kind. The watch hearing dis- 
tance being sixty per cent, it would seem as though his 
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deafness would be scarcely apparent, and yet he was 
unable to hear anything* but very loud conversation with 
that ear. 

The hearing power can also be guaged to a certain 
extent, though of course, not with great exactitude, by 
means of conversation. But although this is a valuable 
help to an experienced observer it is only after much 
constant practice that the surgeon can rely upon it as 
a trustworthy guide. 

2. Measurement of the perceptive portion^ or 
internal ear, alone. 

If a sound is produced by the vibration of any solid 
body, and that body is placed in contact with the head, 
the sound waves will be carried chiefly by means of the 
skull bones direct to the internal ear. 

For example, the tick of the watch held in Ihe teeth 
may be distinctly heard through the bones of the skull. 
Or a tuning fork sounded and brought in contact with 
any part of the head is similarly heard. 

Now it is a curious fact, the reason for which is not 
yet fully understood, that whenever the conductors (the 
external or middle ears) are at fault the skull sounds 
are heard more loudly. Thus, if a tuning fork is brought 
in contact with the bridge of the nose, and one ear 
deafened by closing it with the finger ;** the tuning fork 
will be heard distinctly in the deafened ear and probably 
not at all on the other side. By this means we are 
generally able to ascertain, in a case of deafness, 
whether the fault lies with the conductors or with the 
perceptive portion of the organ. 

But we can go further, and, with a fair amount of 

* The finger must not be pressed too firmly into the meatus, or 
else, as pointed out by Mr. Cresswcll Baber of Brighton, this pheno- 
menon does not occur. 
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precision, measure the hearing* power of the internal ear 
by the following method, for which we are indebted to 
the ingenuity of the late Mr. Gardiner Brown. 

He found that by taking a tuning fork 
of medium pitch and applying it, when 
sounded, to the bridge of the nose of a 
person with normal hearing, he could feel 
the vibrations of the fork with his fingers for 
exactly the same length of time as the other 
could hear the sound of it. The tuning fork, 
he found, could also be applied in a similar 
manner to the mastoid processes. 

Mr. Gardiner Brown therefore proposed to 
measure the amount of skull hearing in pa- 
tients, by counting in seconds — plus or minus 
— the lapse of time between the surgeon 
ceasing to feel the vibrations and the pa- 
tient ceasing to hear them. 
This method is sufficiently accurate to form 
cirdiier a Very valuable help in diagnosis, although 
"^^^fork.""*"*^ it cannot always be regarded as an infalli- 
ble guide,** 
My plan of making use of it, is generally as follows : — 
The tuning fork being sounded and the stem held 
midway between the finger and thumb, its end is firmly 
applied to the part to be tested (bridge of nose or mas- 
toid process). 

I hold my watch in the palm of the left hand and re- 
quest the patient to put his finger on that hand, and to lift 



* When, at the International Medical Congress of 1881, Mr. 
Gardiner Brown described these observations, he met with much 
adverse criticism, but this was chiefly because his critics were not 
sufficiently careful in their method of testing, and therefore failed 
to obtain successful results. 
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it immediately he ceases to hear the sound. Keeping my 
eye on the second hand of my watch I can note exactly 
the time between his ceasing to hear the sound, and my 
ceasing to feel the vibration. This is marked plus or 
minus according as the patient hears it for a longer or 
a shorter time — than I feel it. 

The tuning fork used should be of medium pitch, and 
it should also be one that vibrates well. I find that as a 
rule the sound is heard from a half to one second longer 
on the mastoid than on the bridge of the nose. 

The following examples will illustrate the value of this 
test combined with that of the watch. 

A. B. complained of marked deafness on the right 
side. Was found by the watch to have normal hearing 
distance on left side, whereas on the right the watch 
could not be heard at all. 

A tuning fork applied to the bridge of the nose was 
heard the normal length of time, /.^., o"; applied to the 
right mastoid it was 3" — ; and to the left mastoid i" + . 

Such indications point conclusively to a serious affec- 
tion of the perceptive portion of the right ear. 

C. D., another case of marked deafness of right ear 
only. 

Watch hearing distance |;^'f'^''^«'°"'y''""=''"t*'=l' 

I Left, normal. 

Tuning- fork I ^" "^^^' ^''+» ^^^ sound all referred 
I to right ear. 

/-Right, 6i" + 
On mastoids Left, 4" +, but all sounds referred to right 

v. ear. 
The surgeon will readily diagnose this case as one 
where the conducting apparatus on the right side was 
alone at fault. 

X 



50 DISEASES OF THE EAR. 

E. F. complained of considerable deafness of both 



ears. 



Watch distance If 'I'''' ^P^'-'^^"'- 
C Left, I per cent, 

uning or -(^ ^^^^ mastoid, 2^"— . 

Such indications point to affection of the perceptive 
portion on each side. 

Again we may have both the conductors and the 
perceptive organs affected, as in the following case : — 

G. H., complained of considerable deafness. 

Watch hearing distance i , ? ' 

t Left, 2 per cent. 



Tuning fork j^'°^«'°" 
( On each 



Mastoid, J"+. 
Here the fault in the conductors (which would lengthen 
the time of the tuning fork hearing) is neutralised by 
the affection of the internal ear (which would diminish 

it). 

To make proper use of this method the surgeon's fin- 
gers require a little education, so as to perceive the 
exact moment that the vibrations cease; further, he 
should never rely on a single experiment but try it two 
or three times before he is satisfied with the accuracy of 
his patient ; and lastly, he must make sure the patient 
hears, and not merely /eels the vibrations of the tuning 
fork; this mistake is apt to be made if the patient is 
suffering from internal ear deafness. 

Although, as we have just seen, the tuning fork test 
is most valuable, yet it must not be regarded as abso- 
lutely infallible. For we do occasionally meet with 
cases where the tuning fork indicates a mmus quantity 
without the perceptive apparatus being defective. 
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CHAPTER III. 

MALFORMATIONS, INJURIES AND DISEASES 0^ THE AURICLE. 

Malformations of the auricle are usually due to the non- 
development of some part of the skeleton of elastic 
cartilage, the result of intra-uterine inflammation, ad- 
hesion, etc. It is frequently associated with imperforate, 
or imperfect meatus, and it is only in such cases that 
there is any appreciable loss of hearing. 

These cases rarely call for any interference on the 
part of the surgeon, although their unsightly appear- 
ance frequently causes them to be brought under his 
notice by the anxious parent. 

Occasionally we meet with undue prominence of the 
auricle, but this condition also is of no real importance 
unless the prominence is due to disease of the mastoid 
process, a disease which will be described later on. 

The reverse of this, namely, a flattening of the auricle 
to the side of the head, is of more frequent occurrence, 
especially among women ; and is induced by the habit, 
when long persisted in, of wearing the bonnet or cap 
tied tightly over the ears. As this is no longer a pre- 
valent fashion, this malformation of the auricle does 
not occur so often as it formerly did. In itself it is of no. 
importance unless it is associated with collapse of the 
meatus. 

Injuries.— -In spite of the exposed position of the 
auricle, injuries to it are comparatively rare, this immu- 
nity being largely due to the elasticity of its framework. 

Amputation of the entire auricle is a form of mutila- 

E2 
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tion sometimes practised by barbarous people on their 
captives ; but when once the wound has healed, there is 
no call for surgical interference, and it is stated that 
there is no appreciable loss of hearing power. 

Heavy ear-rings not only drag down the lobe but 
will sometimes cut right through it. This may cause 
inflammation requiring treatment according to ordinary 
rules; otherwise, beyond its ugliness, it is of little import 
and needs no special treatment. 

Or the cartilage may be accidentally divided by some 
instrument or sharp substance —such as broken glass, 
etc. In this case, the haemorrhage may be very smart 
on account of the blood-vessels not being able to retract 
readily. Tortion of the vessels and pressure are usually 
sufficient to stop the bleeding, but the pressure must not 
be too great, or necrosis of a portion of the cartilage 
may result. If stitches are necessary to bring the parts 
together, they should not be carried through the cartil- 
age, but only through the cutis ; wire sutures are to be 
preferred as ulceration or necrosis of the cartilage is 
readily set up. 

Diseases of the Auricle. — Simple inflammation rarely 
affects the auricle alone, therefore there is no occasion to 
note that form of disease here. 

Nor is it necessary in a work like the present to enter 
into the subject of erysipelas, for although cases of 
facial erysipelas often commence by affecting the auricle, 
spreading from thence over the face, still implication of 
this part does not necessitate any modification in the 
treatment of such cases. It is, however, very important 
that the surgeon should bear this in mind, lest he mistake 
an early case of erysipelas of the face for simple local 
inflammation of the auricle. 

Eczema very commonly affects this part, but will be 
considered together with eczema of the meatus. 



Cysts {; 
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Tumours op the Auricle: — 
Fibrous 

Fibro-cartilaglnous 
Sebaceous 

, Serous and Sanguineous 
Carcinomatous. 

Fibrous. — Occasionally the auricle is the seat of fibrous 
tumours. These appear as rounded masses, usually on 
the anterior surface of the auricle, and may be easily 
mistaken for cysts. The treatment consists in removal 
by enucleation in the usual way ; they rarely give any 
further trouble, except those resulting from ear pierc- 
ings which are apt to recur. 

Fibro'caritlagtnous tumours are also met with, growing 
from the cartilaginous skeleton. These do not differ 
from similar tumours in other parts of the body, and 
should be removed in the ordinary way. 

Sebaceous cysts are very common in the lobe and in 
the anterior surface of the concha. They result from 
the closure of a sebaceous gland and the inordinate in- 
crease of its contents, and are very liable to inflam- 
mation and suppuration. 

Treatmeni. — In some cases the simple evacuation of 
the contents is sufficient to destroy the cyst, but more 
frequently it is necessary to dissect out the cyst-wall. 
When from former inflammation the cyst-wall is too ad- 
herent to be dissected out, its secreting surface should be 
destroyed by the application of some re-agent, such as 
tincture of iodine. 

Serous and sanguineous cys/s, hcBmatoma auris, — ^The upper 
part of the anterior surface of the auricle is sometimes 
subject to a peculiar form of cyst which has been 
called haematoma auris or othaematoma. This occurs 
more frequently, though not exclusively, in lunatics ; it 
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may be caused by a blow, intense cold, or by some in- 
terference with the trophic innervation of this part. It 
appears as a swelling* filling up the concavity of the 
auricle and frequently bulging outwards, and results 
from a separation of the closely adherent skin from the 
cartilage, and to the extravasation of serum or blood 
between these two. Many authors describe the extra- 
vasation as usually consisting of blood, but according 
to my experience it is far more frequently serous. 
Again, some of the older authorities considered this dis- 
ease as a sign of insanity, but this is now generally ad- 
mitted to be by no means the case. 

Course and Treatment, — If allowed to remain unmolested 
the contents gradually become absorbed, leaving a con- 
siderable amount of thickening behind, which always 
makes the auricle very unsightly. In considering the 
treatment care must be taken to prevent suppuration. 
I have obtained the best results by exhausting the cyst 
by means of a subcutaneous syringe, and then injecting 
a dilute solution of iodine (tine, iodine i part, water 2 
parts). This solution should be removed by the syringe 
after it has remained in the cyst a few minutes. 

Carcinoma. — ^The auricle is very rarely the seat of 
carcinoma, but when it does occur it is in the form of 
epithelioma, and differs in no way from epithelioma in 
other parts of the body. 

Treatment. — Complete and free removal should be 
promptly adopted unless it has so far advanced that it 
has involved the neighbouring tissues and glands. In 
such cases the treatment can only be palliative. 
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CHAPTER IV. 

EXTERNAL AUDITORY MEATUS —MALFORMATIONS, INJURIES, 
OBSTRUCTIONS AND DISEASES. 

Congenital malformations are due either to abnormal 
development or to adhesions following* intra-uterine in- 
flammation. 

Imperfbrate meatus. — ^The meatus may be par- 
tially or completely obliterated; this condition is 
usually associated with some malformation of the 
auricle. Sometimes there is a difficulty in finding* 
the meatus, but even in the worst cases some kind 
of cul de sac will generally be found. The occlusion 
is sometimes osseous as well as fleshy. The amount 
of hearing in these cases differs considerably, but in all 
there must be a certain deficiency ; now and again we 
meet with patients who can hear moderately loud conver- 
sation, but frequently the ear so affected is quite useless. 

Treatment, — If the condition is only found on one side 
no interference is advisable, but should both ears be 
affected it may then become a case for operation. Even 
here, however, this should only be done if there is al- 
ready a considerable amount of hearing power, for if 
there is an occlusion of the bone as well as of the soft 
parts no operation can possibly be of use. 

Method of Operating, — The patient having been placed 
under the influence of anaesthetics, the surgeon should 
make a crucial incision through the soft tissues obstruct- 
ing* the meatus. Then a small ivory or silver meatus 
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tube with the usual shield (see fig*. 20) must be Inserted 
to prevent the surfaces from uniting again. 

Although this operation may appear at first sight to 
be a very simple one, I should never recommend its 
being performed except in the most favourable cases, 
because there is always a great tendency to granulate 
up and heal across, and thus cause a return to the former 
condition. 

Collapse of the iiieatu8.--This condition, partial or 
complete, used to be very commonly met with in elderly 
women who had been in the habit of wearing their 
bonnet and cap tightly drawn over their ears. Par- 
tial collapse of the meatus favours the accumulation of 
cerumen, and this assists in producing deafness. Com- 
plete collapse is in itself a cause of deafness. 

I have also met with another cause of collapse; namely, 
strumous hypertrophy of the connective tissue about the 
auricle, the same cause as that which produces strumous 
thickening of the lips. 




Fio. 2a— Meatus tube. 

The treatment consists in making the patient wear a 
meatus tube (see fig. 20) so as to open up the canal. 
This is a tube made of silver, vulcanite, or other 
material about f inch long with a shell-shaped shield at 
one end to prevent its slipping in too far. As a rule 
this tube should not be worn more than two or three 
hours a day at first lest it set up inflammation, but as 
soon as the ear is able to tolerate it the tube should be 
left in the whole day, but removed at night. By the use 
of this tube in complete collapse the patient may regain 
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perfect hearing* power, and after it has been worn some 
time the meatus will generally have become so patent 
that its further use may be dispensed with. 

The report of such successful results, combined with 
the small size of the tube, makes a large number of 
deaf patients anxious to try it, although they themselves 
may not have the meatus at all collapsed. Many un- 
scrupulous vendors encourage them in this desire, and 
in fact, I believe more of these tubes are sold to people 
to whom they can be of no service whatever, than to 
those who really need their aid. 

Injuries. — Occasionally the meatus is injured by the 
introduction of sharp pointed instruments, such as hair- 
pins, &c., either by the patient himself or by some offi- 
cious friend, for the purpose of removing wax or other 
supposed obstruction. Again, injuries are at times pro- 
duced by surgeons while attempting to remove foreign 
bodies by means of instruments such as forceps, probes, 
etc. Very occasionally bullet wounds are met with in 
this region, but then the injury to the meatus ceases to 
be the source of anxiety to the surgeon on account of 
the far more serious mischief to the cranium. 

Treatment, — As a rule it is only necessary in ordinary 
cases to allay the inflammation and so allow the wounded 
surfaces to heal. 

Obstructions. — By accumulations, by foreign bodies. 
(The obstruction which results from inflammation, etc., 
will be treated later on). 

AccumulationB.-^These occur very commonly, and 
consist either of cerumen, epidermis, hairs ; of inspis- 
sated pus ; or of two or more of these mixed together. 

Accumulations are perhaps most frequently composed 
of cerumen and epidermis, together forming a more or 
less compact plug. Sometimes there is only a small 
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proportion of epidermis, while at others the plug- is 
mainly composed of layers upon layers of it, the lamin- 
ated mass having" a pearly white appearance. 

Occasionally the small hairs from the tragus form a 
considerable part of the accumulation. Again, at times 
it occurs towards the termination of a case of chronic 
otorrhoea, then it consists partially of old inspissated 
and dried pus ; in many of these cases the formation of 
the plug actually assists in curing the otorrhoea. 

The causes of these accumulations, except in the last 
mentioned, are not fully understood. Exposure to cold 
or any of the diseases which produce desquamation, 
may be the cause, but in by far the larger number of 
instances it would appear to be due to a bad habit, if I 
may say so, of over secretion of the cerumen and of 
desquamation of the epidermis. Dr. Guye (Amsterdam) 
however, maintains that in these cases there is actually 
a diminution in the quantity of the cerumen secreted, 
but that the secretion is altered in character so that it is 
not readily removed in the natural way by the move- 
ment of the jaw, and thus it accumulates. 

If this accumulation occurs at or after middle life it is 
liable to come again and again so that the obstruction 
has to be removed every three or four years or possibly 
much oftener. 

Diagnosis. — As a rule the patient gives a history of 
recent very marked deafness, coming on suddenly, often 
worse after lying down and better after getting up, this 
improvement being preceded by a sensation of cracking. 
On examining with the speculum the tube will be found 
to be filled, more or less completely — with cerumen, the 
colour of which varies from a shiny black to a pale brown. 
I should perhaps here again caution the student that 
this examination requires some care, for if the speculum 
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be not properly directed one is liable to mistake a piece 
of wax lying on the floor of the meatus for a complete 
obstruction. 

As a rule the diagnosis is easy ; but occasionally a 
small layer of cerumen lying on the membrane (called 
sometimes deface plug) may be difficult to make out, either 
on account of its blackness absorbing the light, or be- 
cause its shiny appearance renders it liable to be mis- 
taken for the membrane itself. In the first of these 
cases a change of light, such as from daylight to arti- 
ficial (electric light is the best) will clear up the diffi- 
culty; and in the second, in addition to this, careful 
search should be made for the handle of the malleus ; 
if that can be discerned, the object in view is un- 
doubtedly the membrana tympani. 

Another deceptive appearance may be produced by a 
thin layer of dry cerumen stretched across the meatus, 
producing what is called a false membrane. This fre- 
quently has a small opening in it which may readily be 
mistaken for a perforation of the membrana tympani. 
To make certain we should examine its position, note 
whether it is too near to the opening of the meatus to be 
the membrane, and look out for the handle of the 
malleus. Again, with a mop of cotton wool, or by 
syringing, we can readily break it up if it be a false 
membrane, and then the true membrana tympani will 
be revealed some distance beyond. 

Trealmen/.—Kemowail by syringing is the proper treat- 
ment. If, Ijowever, the plug is very hard, it should be 
softened beforehand by means of warm instillations of 
plain water, of oil* or glycerine and water. Undiluted 

* Many surgeons object to the use of oil as it favours the growth 
of fungi. But this objection does not hold good in this country, as 
parasitic inflammation of the meatus is almost unknown here. 
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glycerine should not be used, because it occasionally 
produces inflammation. The instillation should be used 
twice a day for three or four days before the syringing. 
By softening the plug, the operation is rendered far 
more easy to the surgeon and much less disagreeable to 
the patient. 

This softening is much more important where inflam- 
mation has been set up, and in such cases it is well to 
reduce the inflammation by means of counter-irritation, 
etc., before syringing is attempted. 

Form of Syringe. — I prefer a two-ounce brass syringe 
this purpose. The nozzle must be fine but it is well 




Fio. 2Z.— Nozzle of ear syringe. 

to have a rounded tip so as to prevent injury to the 
meatus (see flg. 21). Most of the ear syringes have 
very bad nozzles, being much too large, thus blocking 
up the meatus to such a degree that the return current 
is obstructed. 

Mode of Syringing. — Having quite filled the syringe 
(without allowing any air to enter) with pleasantly warm 
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water, and having* placed a small basin under the ear, 
the surgeon should straighten the meatus, drawing the 
ear outwards with a little twist. The fine jet of water 
from the syringe should then be directed so as to pass 
between the wall of the meatus and the plug, and not in 
the direct central axis. By this means, the water strips 
the plug from the meatus and the return current drives 
it out. The syringe may have to be used several times 
before the plug is detached, and the surgeon should not 
be content with syringing only at one spot but should 
work right round the obstruction. 

The best form of basin is that made of glass with a 
partition across it so that when held under the ear the 
further side can be filled with clean water for the syringe, 
while the other will catch the return flow as it comes 
from the meatus. A similar basin may be made in tin 
and answers equally well ; but failing these, the bottom 
of a soap dish makes a good substitute as far as catch- 
ing the water is concerned, while a second basin may 
be used for the clean water. 

In syringing the amount of force applied must be re- 
gulated by the amount of obstruction, and after this has 
been removed, care should be taken that no force is used 
lest the membrana tympani be exposed to undue pres- 
sure. 

When the water comes out quite clean the surgeon 
may conclude that the whole of the obstruction has been 
removed, or if the end of the expelled plug displays the 
cast of the membrane, that will indicate the same thing. 
However, it is not wise to wait for these indications, but 
the ear should be examined from time to time during 
the operation. 

If the ear of the patient begins to feel tender from 
the syringing before the obstruction is removed, it is 
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best to desist immediately and continue the softeningf 
process for a few days longer. Otherwise inflammation 
in the ear may be set up, and this will be increased by 
the plug acting as a foreign body. 

After the removal of the plug and when the ear has 
been carefully dried, a small piece of cotton wool should 
be inserted and kept in for a few hours to prevent cold. 

Sometimes the syringing will produce giddiness from 
disturbance of the semi-circular canals; or again, it may 
produce fainting even when no pain has been felt. 
However, these two disagreeable results may be gene- 
rally avoided by having first softened the plug. 

It is well to warn patients that, during the softening 
process, the swelling of the plug and presence of the 
fluid may make them temporarily deafer; otherwise 
finding that the treatment is apparently making them 
V^orse, they lose confidence and refuse to come again to 
have the plug removed. 

Before dismissing the subject of syringing I would 
urge upon my readers the necessity of learning the knack 
of doing it properly, an art which requires much prac- 
tice ; for occasionally a plug cannot be removed without 
the greatest possible dexterity. 

The use of other Instruments, — When the plug consists 
chiefly of cerumen no other instrument should be used 
except the syringe ; but when the obstruction is made 
up entirely or almost entirely of epidermic layers, the 
syringe will frequently fail to remove the mass without 
the assistance of other instruments. 

In such cases a flattened (not sharpened) probe and 
a pair of fine forceps may be used. But these two 
must never be employed without thorough illumination 
of the meatus, so that the surgeon is able to see every- 
thing he is doing, and even then extreme care is re- 
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quired. In fact the removal of the laminated masses is 
sometimes the work of several sittings. 

I may here mention that occasionally we meet with a 
localised patch of chronic dermatitis with desquamation, 
when the surface becomes covered with epidermic 
layers. Should the patch be situated on the membrana 
tympani it is liable to produce very distressing tinnitus. 

In these cases it is not only necessary to remove the 
scales, but also to stop further desquamation. This is 
sometimes a difficult matter, but may usually be accom- 
plished by painting the denuded surface from time to 
time with a solution of nitrate of silver (^r. xxx. to | i), 
or with diluted nitrate of mercury ointment. 

Sometimes after an obstruction has been removed the 
patient asks for advice as to how the ears should be 
cleansed; thinking, as many do, that the presence of 
this accumulation indicates want of cleanliness. The 
surgeon should explain that such is not the case, and 
that the ears should never be cleaned out further than 
can be reached by the finger covered with a towel, and 
that all aurilaves and ear-cleaners are worse than use- 
less. In fact very often the surgeon will perceive from 
the polished nature of the surface of the plug, that the 
patient has hastened his deafness by pushing the ceru- 
men on to the drum by some such means. 

Occasionally, as already stated, we have a plug com- 
plicated with inflammation of the meatus. Sometimes 
the plug, acting as a foreign body, produces so much 
irritation that inflammatory polypi are formed in front 
of it so as to hide it completely. Again, the swelling of 
the meatus in front is often sufficient to hide it from view. 
These cases are liable to puzzle the surgeon and lead 
him to a very erroneous diagnosis and prognosis. 
The inflammation and polypi should be treated as 
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laid down later on, and as soon as the former has quite 
subsided the plug should be removed, taking* care not 
to attempt this until it is quite soft. 

Toreign bodies. — A great variety of foreign bodies 
have been found from time to time in the meatus. 

For practical purposes they may be divided into three 
classes : — 

I. Those that are liable to swell and enlarge, thus be- 
coming firmly impacted and the source of serious irrita- 
tion; such as peas, beans, seeds of the locust bean, 
coffee berries, etc. 

All these are apt to swell and germinate in presence 
of the warmth and moisture around them, and, by irri- 
tating the surrounding parts, to set up inflammation. 
This may extend through the upper wall of the meatus 
to the meninges of the brain, and result in fatal menin- 
gitis even without perforation of the membrana tympani. 

2. Those foreign bodies that are liable to irritate but 
which do not enlarge to any extent; such as some insects, 
pieces of cotton wool becoming putrescent from pre- 
existing discharge, etc. 

3. Foreign bodies which do not enlarge and which 
in themselves are not liable to irritate ; such as beads, 
shells, cherry stones, slate pencil, small pieces of wood, 
etc. 

A foreign body may remain in the ear without pro- 
ducing any distressing symptoms for years ; but those 
belonging to Classes i and 2 — especially Class i — 
are very liable to produce inflammation, or if there is 
the least irritation, to seriously aggravate it. Those in 
Class 3 are less likely to do so; and indeed, they 
often remain in the ear without producing any serious 
effect for a very long time. Only recently I removed a 
cherry stone quite easily by syringing it from the ear of 
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a man of sixty, who assured me that it had been in since 
he was five years of age, his parents having objected to 
have it touched, because a surgeon, in attempting to re- 
move it with instruments, had pushed it further in. 
It had never caused him any trouble. 

Foreign bodies are generally found in the ears of 
children who have pushed them in while playing, or 
while trying conjuring tricks that they have seen per- 
formed, such as passing objects from ear to ear. 

Diagnosis. — As a rule this is sufficiently easy, the 
speculum and a good light revealing the presence or 
absence of a foreign body. For it must not be forgotten 
that many patients ask for the removal of one when 
there is none there to remove; especially are some 
elderly persons thus deceived, mistaking a form of 
tinnitus lor the presence of an insect or other foreign 
body. 

Sometimes the obstruction is so covered in cerumen 
that its nature cannot be made out until after removal. 
Again, not infrequently, the inflammation has caused so 
much swelling as to hide the substance. Or there may 
be a fringe of inflammatory polypi produced by the irri- 
tation which hides the foreign body. In these cases the 
diagnosis may be difficult until the inflammation has 
been reduced. 

Treatment, — There are very few cases in surgery in 
which the operator is more likely to be led astray than 
when trying to remove foreign bodies from the meatus. 
The temptation to use the probe, scoop, or forceps is 
almost too great to be resisted, and yet if these are used 
(and they generally are) without perfect illumination the 
meatus is almost certain to be injured and inflamed, 
while the foreign body may be only driven further in. 
A few years ago a case of this kind occurred where so 

r 
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much injury was done that the patient died of menin- 
gitis produced therefrom. 

In ninety-nine cases out of a hundred a foreign body 
can be removed by syringing unless it has become im- 
pacted by swelling, and this rarely occurs at first. But 
this syringing may require considerable skill. The 
meatus must first be straightened by traction of the 
auricle (see page 6i) and then the stream of warm 
water should be directed between the wall and the 
foreign body, so that getting behind it may drive out 
the obstruction with the return current. If the surgeon 
does not succeed directly and there is no inflammation 
he should desist and make another attempt later on. 

Should there be cerumen gluing it in, as it were, this 
must be softened by means of glycerine and water or 
oil. But if this is the case and it belongs to Class i of 
foreign bodies, the risk of swelling must also be taken 
into account. The operation of syringing is much 
facilitated by placing the patient under the influence of 
an anaesthetic, more especially when dealing with a 
nervous child. 

But suppose all attempts at removal by syringing have 
failed, what is to be done ? Most emphatically do I 
answer, " Then let none but an experienced surgeon 
undertake its removal." The method should be as 
follows. The meatus being well illuminated must be 
first carefully examined. If the foreign body is found 
adhering by means of coagulated blood, etc., to one 
side, it must be loosened by using a flattened probe as 
a lever, and then it may be syringed out. If, however, 
it is impacted by the swelling of its own substance or 
by that of the walls of the meatus, other means must be 
adopted. Many ingenious forms of forceps, etc., have 
been devised; Dr. Guye's, which are like miniature 
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obstetric forceps, are perhaps the most useful (see fig. 
22). Sharp pointed hooks of various forms are recom- 
mended, but I consider them all too dangerous for use, 
remembering, as we must, that the meatus is not a 
tube which can be pulled about with impunity. Simple 
blunt hooks, however, are often of use when the body 
has reached the outer part of the meatus. 




Fig. 22.— Guye's forceps with separable blades. 

Another very valuable instrument for this purpose is 
an ingenious little blunt hook devised by Sir Joseph 
Lister. The shape is seen in fig. 23. It will be noted 
that the rectangular hook is flattened and curved from 
side to side, so as to adapt itself to the curvature of the 
meatus, and pass readily between it and the foreign 
body. 

In cases where this is to be used the patient should 

F2 
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be put under anaesthetics. The instrument should then 
be introduced with the convexity of its hook towards the 
posterior wall of the meatus, care being taken that as 
good an illumination as possible is kept up. 
When the foreign body is reached, the instrument 



Fio. 23.— Lister's hook. 

•should be insinuated between it and the posterior wall 
of the meatus, the surgeon pressing rather more against 
the wall of the meatus than on the body, so as to 
avoid pushing it further in. As soon as he has passed 
it, (which may be ascertained by gently rotating the 
hook), the hook is to be turned about 40**, and in this 
position it is now of course behind the obstruction. Then 
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traction must necessarily bring- out the foreign body; or, 
as sometimes happens, it will be cut in two, and then it 
may be readily syringed out. Care should be taken to 
prevent bleeding as much as possible, both because this 
will immediately obscure the view, and because it in- 
dicates more or less laceration of the meatus. 

When a fringe of inflammatory polypi has grown in 
front of the foreign body it is generally necessary to 
remove that before commencing; after this the ear 
should be syringed out with dilute perchloride of iron, 
to clear away the blood and arrest further bleeding. 

Although I consider Lister's hook a most valuable 
instrument in practised hands, it is at the same time a 
very dangerous weapon if not used with the utmost 
care. 

Many other ingenious methods have been devised for 
extracting foreign bodies, but I cannot refrain from 
again insisting that the surgeon should use none of 
them until syringing has had a fair trial; and that what- 
ever means are employed, the utmost care and delicacy 
of touch are absolutely needful. 

There is one little exception to the universal rule of 
syringing, and that is in cases of impacted wool. Here 
with good illumination the forceps may be used, and on 
account of the clinging nature of the substance, it is 
very readily removed. 

Diseases — Inflammation of the Meatus. — This 
may be divided into circumscribed and diffuse. 

Circumscribed inflammation or furunculosis is a very 
common disease affecting the cartilaginous portion of 
the meatus. 

Cause. — The same conditions which produce boils in 
other parts of the body may produce them in the meatus; 
but, except when they result from diabetes, change of 
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diet, debility or such like, it is not known with accuracy 
what those conditions are. Dr. Lowenberg of Paris has, 
however, thrown some light on the subject by having 
discovered certain minute organisms in the contents of 
the boil, which no doubt will account for the great 
tendency there is to recurrence. 

Symptoms, — As a rule there is intense pain, sufficient 
to keep the patient awake at night. But the degree of 
pain depends not only upon the amount of inflammation, 
but also upon its site, for when very superficial there 
is little or even none. If, however, it is deep-seated, 
and especially if the fissures of Santorini become in- 
volved, the pain is extreme; the reason being that 
here the tissues are very rigid, and thus free swelling 
being interfered with, the nerves are subjected to greater 
pressure. According to Lowenberg the sebaceous 
glands, into which the organisms have found their way, 
form the seat of the disease. 

When the swelling is very great, the meatus becomes 
blocked and gives rise to a considerable amount of deaf- 
ness, which generally passes away as soon as the swelling 
is reduced sufficiently to allow a free passage along the 
meatus. Should, however, the deafness remain after 
the swelling has gone down, it may be found that this 
results from accumulation of discharge blocking the 
way. 

On examining the ear one or more swellings are 
usually noticed protruding into the meatus; but if, as fre- 
quently happens, these are situated close to its entrance 
and are not large, they may easily be overlooked until 
the pain produced by the pressure of the speculum calls 
attention to them. 

Sometimes the swelling is so prominent as to be 
mistaken at first sight for a polypus; but it may be 
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readily diagnosed from this by its broad base, which is 
easily recognised if the surgeon attempts to pass a probe 
round it. 

After a few days pointing and rupture, or sometimes 
resolution, or still more frequently semi-resolution, take 
place and the swelling goes down; in the last case, 
only to return again after a short time. 

When the furunculus ruptures of course there is a 
slight discharge in the meatus, then the swelling dis- 
appears and the patient recovers. There is, however, 
a very great tendency to return, and a patient may 
have three or four attacks following each other at in- 
tervals of perhaps a fortnight. 

Treatment, — Early incision so as to deplete the part 
even if pus has not already been formed, gives great 
relief and may arrest the disease. Counter-irritation in 
the form of a blister behind the ear also gives relief and 
tends to reduce the inflammatory swelling; while, if the 
pain is very severe, a couple of leeches should be ap- 
plied in front of the tragus. Poultices and hot fomen- 
tations are of great service, but these must not be con- 
tinued after the pain has disappeared ; when poultices 
are used they should be encased in muslin so that they 
may be removed entire. 

As soon as the discharge makes its appearance, 
warm injections, either of warm water simply or con- 
taining a little carbolic acid or other disinfectant, are 
advisable. 

Again, if there is considerable discharge with pain, 
a warm lead and morphia injection, (liq. plumb, and 
liq. morph. aa ^ j> water ^x, m., ft. inj., one tablespoon 
to a wineglass of warm water) will be serviceable. 

When all the acute symptoms have gone and the 
swelling has nearly disappeared, means for the preven- 
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tion of a return should be employed; and for this purpose 
I make use of some dilute mercurial ointment, as for in- 
stance (ung. hyd. nit. 3 j, vaseline, and ol. amygd. ai. 
J j). This is to be painted into the ear with a camel's 
hair brush two or three times a day, taking care to line 
the whole of the cartilaginous portion of the meatus with 
the ointment. This treatment, whether by causing ab- 
sorption or by destroying Lowenberg's organisms, will 
in most cases prevent a return. 

The patient's general health must not be overlooked ; 
tonics, etc., often being required. 

It is well to warn the patient of the tendency to recur- 
rence of the disease ; otherwise should it return he may 
consider that the surgeon has not properly treated the 

case. 

Diffuse Inflammation, Acute and Chronic. — Acute-— 
'j^he nio&t frequent cause of this condition is bathing, 
.^e cold water getting into the meatus and setting up 
jj^flammation. Sea-bathing is especially liable to pro- 
duce It, on account of the waves. Wounds and foreign 
bodies also induce this condition. 

Sympioms and 5i|^«J.— Pain in the meatus, varying con- 

derably in amount, and tenderness on pressure over 

^L tragus. Discharge generally appears sooner or 

i t^r On examining the meatus considerable swelling 

r ,he walls will be noticed ; and this is more frequently 

? A affectine the osseous than the cartilaginous por- 

''^''' CZ..s-ry\.^ in degree according to the 

'' nuntof swelling and discharge and the consequent 

^ L^nce with the membrana tympani. 

"Tn evere -fes^^^ cavijy is involved, and 
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a rule, it is unnecessary and very unwise to meddle too 
much with the meatus for the purpose of making a full 
examination. 

On account of the intimate connection of the skin and 
periosteum in the osseous meatus, acute inflammation of 
this part is very liable to be complicated with acute 
periostitis and ostitis, which is indicated by polypoid 
granulations growing from the inflamed spot. And 
should this inflammatory condition extend inwards, 
meningitis may result. This is more likely to be the 
case when the bone forming the roof of the meatus is 
the part involved. 

Treatment. — Counter-irritation in the form of blisters 
behind the ear, leeches in front of the tragus, hot fo- 
mentations, purgatives, and soothing injections or instil- 
lations form the most valuable modes of treatment. In- 
jections, except soothing ones, should not be used ; one 
of the most serviceable of these is the lead and morphia 
injection (see page 71). Solutions of morphia (gr. ij to 
3 j), or of atropine (gr. j to 5 j)> used quite warm, make 
good instillations. If the pain prevents sleep hypnotics 
are advisable. When cerebral complications are threat- 
ening absolute rest and quiet are indispensable. 

After the more active symptoms have passed away 
insufflations of flnely powdered boracic acid may be 
employed ; and if any polypoid granulations exist, they 
should be touched with nitrate of silver. 

Acute inflammation is generally followed by a chronic 
stage of the disease. 

The prognosis, as regards the hearing power, is usually 
good unless the tympanic cavity has been involved, and 
even then perfect recovery is frequently obtained. 

Let me here mention that it is well to warn all per- 
sons liable to disease of the ear against bathing, especi- 
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ally in the sea, without some protection to the ears ; the 
best safeguard is afforded by putting a large piece of 
cotton wool in both ears, and wearing an oilskin cap 
fitting tightly over them. 

Chronic Inflammation.— Chronic inflammation of 
the meatus, or external otorrhoea, is usually a sequela of 
the acute form. 

The signs and symptoms consist of a certain amount 
of deafness with purulent discharge. The absence of a 
perforation of the membrana tympani is sufficient to dis- 
tinguish between this condition and chronic suppurative 
catarrh of the tympanum (see page 113). 

Treatment. — ^This is the same as for simple cases of in- 
ternal otorrhoea (see page 117), and consists of injections 
and insufflations. 

The prognosis is favourable. 

Sczema. — Acute and Chronic. — Acute eczema of the 
meatus, and indeed of the concha, is very common in 
badly fed infants, especially during teething. In these 
cases there is generally a profuse watery discharge, not 
infrequently tinged with blood; and this discharge, escap- 
ing on to the surrounding surfaces, sets up an eczematous 
condition. 

As a rule it is impossible to make sure that there is 
no perforation in these infantile cases without producing 
increased irritation of the parts; but wherever a diag- 
nosis can be readily made the surgeon should make one, 
following the rules on p. 113. 

The deafness is usually very marked because the sur- 
face of the membrana tympani is more or less involved 
in the general eczematous condition. 

Treatment, — Attention to proper feeding and to the 
general health is absolutely necessary. Mild injections, 
such as dilute liq. plumbi, may be used for cleansing the 
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meatus, the surfaces of which should then be lightly 
painted with some ointment such as vaseline, ung. 
diachyli (Hebra's ointment), ung*. zinci and ung. acid, 
borac. All friction must be avoided and no soap 
allowed to touch the parts affected. 

In inveterate cases ulceration of the skin may take 
place, and then the following treatment is advisable* 
After thoroughly cleansing with a warm water injection, 
the surfaces should be painted with a strong solution 
( 3 j to 2 j) of nitrate of silver, and then covered with 
boracic acid ointment. The caustic application may be 
required two or three times at intervals of twenty-four 
or forty -eight hours. 

Acute eczema, when it does occur in the adult, has to 
be treated locally in the same manner, and any predis- 
posing constitutional cause must be removed as far as 
possible by appropriate internal remedies, alteration of 
diet, etc. 

Chronic eczema. — This is a condition that is more fre- 
quently found in adults. The meatus presents a 
somewhat swollen, or it may be a very much swollen 
appearance, with a more or less glazed and cracking 
surface; and frequently the auricle is also involved. The 
ear is often so irritable that the patient cannot refrain 
from rubbing it. There is a slight watery discharge, 
and the deeper portion of the meatus is often filled with 
debris of the desquamation. The hearing will not be 
affected unless the swelling or the debris be sufficient to 
block the meatus or cover the membrana tympani. 

Treatment, — Unless the case is severe and of long- 
standing suitable injections and ointments are generally 
sufficient to effect a cure in a week or two, but in some in- 
stances there is a great tendency to return. Ointments of 
a somewhat stimulating nature are to be preferred, and 
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of these I consider some form of mercurial application to 
be the best. Diluted nitrate of mercury ointment (see 
p. 72), is very good. Occasionally some form of tar 
ointment is still better. This must be applied with a 
camel's hair brush so as to prevent any rubbing, and 
the surfaces kept constantly moist by using the applica- 
tion three or four times a day. 

Injections of warm water, warm milk and water, or a 
solution of sulphate of zinc may be used more or less 
frequently, according to the amount of ddbris to be re- 
moved. 

When the case is severe or of long-standing, with much 
thickening of the integuments, then constitutional treat- 
ment becomes necessary. Arsenic in the form of 
Fowler's solution (nxv three times a day, after food), 
should be tried, as it generally yields very satisfactory 
results. Of course care must be taken that no arsenical 
irritation is produced, and in those cases where ordinary 
doses are not tolerated, minute ones will be found to act 
very beneficially. The patient should be advised not to 
wash the parts with soap, as this is liable to cause irrita- 
tion. 

Inflammation ftoxn Presence of Fungi. --Occa- 
sionally the meatus is the seat of inflammation due to 
the presence of microscopic fungi. Several forms of 
these have been described, but the chief among them 
are the aspergillus nigricans and the asp. flavescens. 

Although this condition is exceedingly rare in Eng- 
land it is said to be common enough in some parts of 
Continent, and to be occasionally met with in the United 
States; our immunity being due probably to the greater 
attention paid to cleanliness by the lower classes in this 
country. I will here quote the description of it from 
Cassell's translation of Professor Politzer's work (p. 613). 
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"The subjective phenomena of parasitic otitis externa 
are great itching, and flying stitches, which increase to 
violent pains radiating towards the head and throat. In 
most cases tinnitus and deafness are superadded. 

On examination of the meatus in cases of A. 
nigricans, the osseous section especially and the mem- 
brana tympani are found covered with a black- spotted 
or entirely black membrane, having the appearance of 
being strewn with flne coal-dust. On syringing it is 
washed out in shreds of considerable thickness, on the 
surface of which the characteristic black spots (spor- 
angia) are visible either with the naked eye or with a 
lens. According to Lowenberg, the epidermis per- 
meated with mycelium may take the form of small cysts, 
on the inner surface of which the fungous growths are 
seated. In cases of A. flavesc, the surface of the epi- 
dermis invaded with mycelium appears covered with a 
yellowish mass of dust, like the powder of lycopodium. 

After removal of such membranes from the meatus, 
the lining membrane of its osseous section and the mem- 
brana tympani are found very red, swollen, and in great 
part devoid of the epidermic layer. Here and there, 
however, are seen solitary, irregular grey islands, on 
which, after removal with the probe, epidermic cells 
mixed with fungous spores are recognised." 

** Course and termination. — The course of parasitic otitis 
externa depends upon the extent of the fungous growths 
and the time treatment commenced. When the affec- 
tion is left to itself or treated by a physician who does 
not know its nature, the inflammation may continue for 
several weeks without the least abating, and as I have 
observed in several cases, may lead to perforation of 
the membrana tympani from without inwards. In many 
cases the inflammation ceases, notwithstanding the pre- 
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sence of fungous growths in the ear, only to re-appear 
with renewed vigour at intervals of weeks or months. 
On examining such cases the meatus is very often found 
filled with fungous membranes closely packed. 

Immediately after removal of the membrane in the in- 
flammatory stage, there is a decided diminution of the 
pain and of the subjective noises, speedily followed by 
cure on proper treatment being employed. When, how- 
ever, after the removal of the fungous membrane no 
antiparasitic remedy is used, on the following day, even 
in cases in which the reactive symptoms continue, the 
meatus is often found re-covered with a thick fungous 
membrane similar to what had been already removed. 
Such rapid recurrence may go on till either the fungus 
becomes exhausted or treatment effects a cure." 

*' Diagnosis, — The diagnosis of fungous growths in the 
meatus presents no difficulty when with decided symp- 
toms of otitis externa, the characteristic appearance of 
the meatus is found on examination with the speculum. 
Sometimes, however, brownish-black epidermic plates 
are syringed out of the ear, on which the brown cover- 
ing appears as dust, coal-dust, or vegetable debris, 
which might be mistaken for those fungous membranes. 
In doubtful cases, therefore, microscopic examination is 
indispensable before giving a diagnosis." 

^^ Prognosis, — The prognosis of otitis externa parasitica 
is in all respects favourable, as by the use of parasiti- 
cides a rapid cure is effected, and, even after perforation 
of the membrana tympani, cicatrization of the aperture 
speedily follows {cf, Bezold on Otomycosis^ 1880). The 
prognosis is not so favourable, however, where there is 
the possibility of a recurrence of the inflammation, 
particularly in persons who live in damp, mouldy locali- 
ties, in which the cause of a renewed attack is always 
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present. I have also seen frequent relapses in persons 
in the most favourable circumstances without apparent 
pause." 

" Treatment. — Of the numerous remedies recommended 
for the removal of fungous growths, rectified spirit, re- 
commended by Hassenstein and Kiichenmeister, has 
proved the best. It is used as follows : — After the fun- 
gous membranes have been nearly all removed by 
syringing, the meatus is filled by means of a warm 
spoon with rectified spirit, which is kept in the ear for 
at least a quarter of an hour. This procedure is at first 
to be repeated twice daily. As a rule the spirit can be 
well borne. When it causes a burning feeling, it is ad- 
visable at first to dilute the spirit with distilled water, 
and gradually to employ concentrated spirits of wine. 

The result of the treatment is so quick, that even after 
two days no sign of fungus is visible in the meatus. The 
lining membrane of the meatus and the membrana 
tympani appear covered with a fine dry epidermis; pain, 
tinnitus and deafness disappear, and after three or four 
days' treatment the cure is almost complete." 

Gouty Inflammation, — Gouty patients are occa- 
sionally liable to inflammation of the meatus. 

This should be treated as an ordinary case of inflam- 
mation together with constitutional treatment of the gout 
itself. Counter-irritation behind the ear, injections if 
there is a discharge, aperients containing colchicum, free 
use of diluents together with bicarbonate of potash, are 
in all such cases very serviceable. 

Ssrphilitic Inflammation.— Syphilitic inflammation 
is very rare but it does sometimes occur, and then we 
may get a fringe of condylomata round the meatus. 

It must be treated locally and constitutionally as when 
it occurs elsewhere. An injection of black wash is 
strongly to be recommended. 
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Tumourf . — Polypi growing from the walls of the 
meatus are generally due to periosteal inflammation, but 
occasionally we meet with true myxomatous and fibrous 
polypi. For treatment see p. 134. 

Exostosis. — ^Exostoses of the meatus are found some- 
what frequently, and these may be divided into three 
varieties. 

1. Multiple, rounded and polished on the surface, and 
consisting of dense compact bone. 

These are generally met with among well-to-do pati- 
ents, especially in those suffering from a gouty diathesis. 
They may be of any size from that of a millet seed to that 
of a small pea. They grow very slowly and when ap- 
proaching so as to touch each other their growth appears 
to be slower still. It is very rare for the meatus to be 
completely occluded by them, but they render it liable 
to obstruction by even a very small amount of cerumen 
or debris. 

There is a considerable difference of opinion as to the 
cause of these bony growths, some surgeons believing 
them to be due to bathing, others to syphilis, etc.; but 
in my opinion they are usually the result of gouty, or in 
some cases perhaps rheumatic, irritation of the perios- 
teum. 

2. Multiple, but irregular in shape, with broad bases 
consisting of dense compact bone. 

These are due to irritation of the periosteum from old- 
standing otorrhcea, or occasionally, from ossification of 
polypoid growths; they increase in size slowly though 
somewhat more rapidly than those of the first class; 
and on account of this freer growth, there is rather 
more probability of occlusion of the meatus. When 
much occlusion does take place a very serious condition 
is the result, on account of the opposition to a free exit 
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for the discharge; and this is still graver when any 
caries or necrosis exists. 

3. A single polypoid exostosis, due to ossification of a 
fibrous polypus ; consisting of very dense compact bone 
in the centre, fibrous tissue on the outside, and cancel- 
lated bone projecting from the central portion into the 
fibrous tissue. 

It is a very rare form and may exist without any signs 
of even former otorrhoea. This variety tends to enlarge 
much more than either of the others, and sooner or later 
will completely occlude the meatus. 

Diagnosis. — At first sight exostoses may be mistaken 
for polypi, but those of the first variety may be easily 
recognised by their rounded and polished appearance. 
The use of the probe will reveal the hardness of the mass 
and so clear up the diagnosis. 

The effect on the hearing power is usually nil; except 
as already noted, when a small quantity of cerumen or 
scales causes complete occlusion, and then of course 
marked deafness results. The same will be the case 
when in the third variety, the exostosis has grown suffi- 
ciently to block the meatus. 

Treatment — As a rule the exostoses of the first and 
second class require no treatment for themselves, but 
the cerumen may have to be removed from time to time 
by the syringe ; and in the second class, the otorrhoea 
must, if possible, be healed, so as to prevent continued 
growth and serious occlusion of the meatus. Should, 
however, such occlusion take place, especially when 
carious disease exists beyond, then operative interfer- 
ence becomes necessary. . 

In exostoses of the third variety, removal ihould be 
undertaken as early as possible ; and then on account 
of the polypoid shape, it is not a very dilTicult operation. 
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A dentist's elevator or a special gouge inserted be- 
tween it and the wall near the pedicle, will enable the 
surgeon to break it off; but if it is very large there may 
be some difficulty in doing this. Should such be the 
case the use of an injection of dilute nitric acid (half per 
cent, to one per cent.) continued for several weeks will 
frequently soften the outer portion sufficiently to allow 
of the foregoing operation. 

In the few instances of the second variety where it is 
necessary to remove the exostosis, the dental drill 
worked by the dental engine is the best means of doing 
so. The handles of the burrs for this purpose, should be 
longer than those used by the dentist. 

The operation of drilling these exostoses is always 
tedious, on account of the extreme hardness of the bony 
tissue, and it may take two or three sittings to remove 
enough of the obstructing mass. A dentist should work 
the machine while the surgeon very carefully guides the 
perforating point. Mr. Field uses a metallic shield, 
made for each separate case, to prevent the point from 
penetrating in a wrong direction. 

I have successfully removed a tumour of this kind by 
drilling it in two places and then making use of injec- 
tions of dilute nitric acid as before mentioned. The 
acid destroying the exostosis, it came away piece-meal 
and was thus entirely removed. 

But I would here impress upon the reader that opera- 
tions for the removal of exostosis are very rarely advis- 
able, and should never be undertaken lightly ; although 
in certain serious cases, as for instance where we have 
occlusion with inflammatory mischief beyond, it is most 
important to remove the block if only to allow a freer 
outlet for the discharge. 

The late Dr. Cassells of Glasgow and some other sur- 
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geons, have recommended the use of the hammer and 
chisel for the purpose of removing these growths. 

It is a curious fact that the skulls of certain aborigines 
of America, frequently present extensive exostoses of the 
meatus, but the cause of this peculiarity has not yet been 
satisfactorily determined. 
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CHAPTER V. 

INJURIES AND DISEASES OF THE MIDDLE EAR. 

Injuries. — Rupture of the membrana tympani may be 
produced in two ways; first, by directly wounding- it by 
means of some more or less pointed instrument; second, 
by explosions. 

Wounds. — Hair-pins, pencils, penholders, matches, 
spectacle arms, etc., pushed into the meatus may produce 
the wound. If the rupture is in the lower half of the 
membrane, the injury to the hearing may be exceedingly 
slight, and provided there is no inflammation produced, 
the perforation will heal rapidly. In these cases a piece 
of cotton-wool should be kept in the meatus, and a 
strictly expectant treatment followed. 

If the perforation is in the upper part of the mem- 
brane much injury may be done to the ossicles and their 
attachments, and considerable deafness will follow. 
These cases should be kept very quiet to avoid inflam- 
mation, and as the healing process proceeds careful in- 
flation by means of Politzer's bag is advisable. If there 
is any tendency to inflammation a blister should be put 
behind the ear, and a purgative administered. I often 
blow in finely powdered boracic acid so as lightly to 
cover up the wound, and thus allow it to heal under the 
powder. 

Syringing the ear should be always avoided unless a 
purulent discharge has already been set up. 

If acute inflammation supervene, the case must be 
treated accordingly (see p. 73). 
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Explosions; including atmospheric condensation pro- 
duced by blows on the ear, will occasionally bring about 
rupture of the membrane, but more often these accidents 
merely produce displacement of the membrane and 
ossicles. From personal experience I have come to 
the conclusion that blows on the ear and explosions (ex- 
cepting from rapid explosives as gun-cotton and nitro- 
glycerine compounds), rarely or never produce rupture 
of the membrane or any serious displacement, unless 
there is some amount of Eustachian obstruction. 

These cases should be treated in the same way as the 
preceding, but there is generally more need of inflation, 
and as a rule, the catarrh of Eustachian tubes and naso- 
pharynx requires attention 

To prevent these accidents, artillerymen, riflemen and 
sportsmen should take care to keep their tympanic cavi- 
ties duly inflated {e,g,, by Valsalva's method), and to 
block the meatus with a firm plug of cotton-wool. But 
I do not consider this at all necessary if the middle ears 
are quite normal. 

Perhaps it will be well here to notice the rare acci- 
dent of injury to the chorda tympani nerve in the tym- 
panum. It is just possible that it may be accidentally 
injured when the membrane is ruptured by direct vio- 
lence; but, as a rule, when this nerve is injured it is done 
by the surgeon in operating for division of the membrane 
or in removing a polypus. When this occurs the patient 
perceives a pain, or it may be a metallic taste or a mere 
numbness, referred to the tip of the tongue and along 
the same side of it as the injured ear. This condition 
requires no special treatment. 

Diseases. — Catarrh. — ^The tympanic cavity and the 
Eustachian tube, being lined by mucous membrane, are 
subject to various forms of catarrhal inflammation. 
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This catarrh in nearly every case commences in the 
naso-pharynx, and passes up the Eustachian tube into 
the tympanic cavity, and sometimes also involves the 
mastoid cells. 

Middle ear catarrh is generally divided into the fol- 
lowing : — 

1. Acute non-suppurative catarrh. 

2. Acute suppurative catarrh. 

3. Chronic non-suppurative catarrh. 

4. Chronic suppurative catarrh. 

I. Acute non-suppurative catarrh or otitis media 
without suppuration, is the usual cause of the ear-ache 
so frequent in infancy and childhood, although this is 
commonly put down to mere neuralgia. 

Symptoms. — Deep-seated pain with tenderness on deep 
pressure below the auricle. A sense of fulness, pulsat- 
ing tinnitus, and throbbing, with more or less marked 
febrile symptoms. 

Signs. — Vascular injection of the membrana tympani, 
especially along the handle of the malleus, and some- 
times, though rarely, bulging of the membrana tym- 
pani; deafness, more or less marked ; naso*pharyngeal 
catarrh. 

Diagnosis. — This condition may be distinguished from 
mere neuralgia by the congestion of the membrana 
tympani, and by the loss of hearing power ; and from 
the various forms of inflammation of the meatus, by the 
absence of their signs as recognised by the speculum and 
also by the tenderness on deep pressure below the 
auricle. Lastly, in nearly every case there will be 
marked naso- pharyngeal catarrh. 

Causes. — The predisposing causes are former suppura- 
tive inflammation ; existing chronic suppurative catarrh; 
catarrh of the pharynx. 
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Exciting cauus, — Cold ; fevers, especially those affect* 
ing the pharynx as scarlet fever, measles, etc. ; teething: 
or other dental irritation ; the nasal douche. This last 
must not be lost sight of when nasal injections are 
used ; for, as pointed out by Dr. Roosa (New York); the 
fluid will occasionally enter the tympanic cavity and set 
up inflammation. 

Treatment, — Injections of pleasantly warm water, or 
warm steam, or hot air injections where feasible ; hot 
fomentations; one, two or three leeches applied just in 
front of the tragus are very serviceable if the pain be 
acute; counter- irritation such as a blister or strong 
mustard behind the ear. 

And here it may be well to state that the patient 
should be warned against the use of any direct irrita- 
tion in the form of stimulating instillations, which only 
tend to aggravate the disease. Nothing is more com- 
mon than to find them applying either some form of 
alcoholic instillation, or pieces of roasted onion and the 
like; and this is doubtless the result of a mistaken Idea, 
that the disease is neuralgic and not inflammatory. 

Aperients are usually of great service, and should be 
given early in the attack. Diaphoretics are of some 
value, but their benefit is often over-rated. Instillatloni 
of morphia and atropine (see p. 73), will often give re- 
lief to the pain, but they must only be regarded as 
sedatives, and not as treatment of the disease itself. 
Occasionally hypnotics, such as chloral and opium are 
necessar>' to induce sleep when the patient is worn out 
by restless nights. 

Perforation of the membrana tympani is strongly re- 
commended by some authorities, but, as a rule, this is 
not called for unless there are signs (such as bulging of 
the membrana tympani) of suppuration within the tym- 
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panic cavity, when it ceases to be a case of non- suppura- 
tive catarrh. 

Lastly, the treatment of the naso-pharynx must not 
be overlooked, warm mild astringent gargles being 
usually necessary, and at times inhalations of warm 
steam are very beneficial. 

These cases generally end in perfect recovery ; but 
there is always a danger of adhesion of the membrana 
tympani to the inner wall of the tympanum, of adhesions 
fixing the ossicles, or of permanent occlusion of the 
Eustachian tube, any of which will result in deafness. 
To prevent these, inflation by means of Politzer's bag 
should always be practised as soon as the more acute 
pain has passed off. 

2. Acute suppurative catarrh is only a further 
development of the foregoing condition, the symptoms 
being the same but intensified. The pain is more acute 
but is generally relieved by rupture of the membrana 
tympani and consequent discharge of pus. This rupture 
may occur within a few hours of the seizure, or, more 
frequently, after the pain has lasted two or three days. 
If the membrana tympani is examined before this takes 
place a bulging and excessive congestion of the mem- 
brane may be noticed ; if examined after, the meatus will 
be found filled with pus. When this has been gently 
syringed away pulsation of the pus filling the ruptured 
spot may almost invariably be seen. 

The course of disease in these cases is usually as fol- 
lows. The acute inflammation of the Eustachian tube 
causes its complete obstruction so that, when suppura- 
tion takes place the pus, not being able to find an outlet 
by its means into the pharynx, is imprisoned within the 
middle ear. Pressure is thus exerted on the membrana 
tympani, and bulging, ulceration, and Anally rupture 
result. 
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The causes are the same as for the non-suppurative 
variety, but the exanthematous fevers tend much more 
to produce this suppurative form. 

Although for the sake of clearness of description it is 
necessary to speak of inflammation of the tympanum as 
distinct from that of inflammation of the adjacent parts, 
and to distinguish between the suppurative and non- 
suppurative varieties, it must be borne in mind that in 
reality the course of disease is not confined within any 
such limits and that, as a matter of fact, the most fre- 
quent cases which come before the surgeon are those 
where acute non-suppurative inflammation is followed by 
the acute suppurative, and in which not only the tympa- 
num but the meatus itself is involved. For example, the 
general aspect of the case may be as follows : — 

A patient complains of severe earache coming on 
after a bad cold and sore throat, and inability to sleep for 
the last two or three nights in consequence of the pain ; 
also of much throbbing and tinnitus, a sense of great 
fulness in the ear and in the affected side of the face, 
marked deafness, and a discharge which had followed 
after a sense of rupture, producing a certain amount of 
relief from the pain. 

On examining the patient there will be found a slight 
general swelling in the region of the ear and consider- 
able tenderness on pressure in front and below the 
auricle, or indeed upon any movement of the auricle 
or of the lower jaw; also profuse discharge from 
the meatus with partial occlusion from swelling of 
its walls. This swelling and tenderness should en- 
tirely preclude the use of the speculum; for while 
it can do no good, as no view of the membrane is pos- 
sible under such circumstances, its introduction would 
only increase and aggravate the pain and inflammation. 
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An examination of the pharynx will show signs of acute 
catarrh either present or recently passed off, while in- 
crease in temperature and rapidity of pulse denote 
general febrile disturbance. 

Treatment, — The treatment is the same as for the non- 
suppurative variety but should be more energetic. 



Fio. 24.— Perforator for the membana tympani. A. Broad view of point. 

Leeches in front of the tragus in the very acute stage 
will give great relief, and I always put a small blister 
behind the ear unless it is contra-indicated by the gene- 
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ral exhaustion of the patient, as sometimes happens when 
this disease occurs in the course of scarlet fever, etc. 

If the case be seen early enough, and there is no 
swelling" of the meatus, puncture of the membrana tym- 
pani should be performed, especially if any bulging of 
the membrane is visible. This is done by means of a 
perforator such as shown in fig. 24, and with the aid of 
a good light thrown on the membrana tympani so that 
the surgeon can see exactly what he is doing. More- 
over, the operation ought to be performed, if possible, 
by a practised hand. The puncture should be made 
below and behind the handle of the malleus unless there 
is bulging in some other part, in which case that spot 
should be chosen for perforation. 

In very acute cases, where leeches fail to relieve the 
pain, a vertical incision should be made on to the mas- 
toid process, about half an inch long and half an inch 
behind the auricle, care being taken to divide the peri- 
osteum. If the haemorrhage is smart, the relief will 
probably be great. This incision acts by more directly 
depleting the inflamed part. 

Prognosis. — This is not so favourable as in the non- 
suppurative variety, though far more so than is gener- 
ally supposed ; for an uncomplicated acute attack in the 
majority of cases terminates in complete recovery. But 
when this affection occurs in the course of scarlet fever, 
measles, etc., the prognosis is not nearly so good, on 
account of the greater destruction of the parts and 
greater tendency to the formation of adhesions, etc., 
from the continued febrile condition. 

Results, — Recovery, with complete or partial resto- 
ration of the hearing power; chronic suppurative 
catarrh; mastoid complications; periostitis and osti- 
tis; necrosis and caries; meningitis; abscess in the 
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brain ; pyaemia. All these sequelae will be treated of in 
due course. 

Recurrent acute catarrh. — Patients, especially 
young" children, suffering from chronic non-suppura- 
tive catarrh of the naso-pharynx, etc., may be subject 
to recurrent attacks of acute catarrh, suppurative or 
non-suppurative. 

Such cases should be treated during the attack as al- 
ready indicated, but if nothing further is done the recur- 
rence will continue ; it is therefore necessary to treat 
the chronic catarrh of the pharynx. Eustachian tube and 
tympanum, so as to prevent this. When this is done the 
prognosis is very favourable. Occasionally we g'et re- 
current attacks of acute inflammation which are due to 
smouldering disease of the bony walls. Then repeated 
blistering together with attention to the general health 
will, a^ a rule, overcome the disease. 
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CHAPTER VI. 

BISKASKS OF THE MIDDLE EAR — (coniifUiid). 

Chronic non-suppurative catarrh. — ^This is perhaps 
the most common cause of deafness and becomes less 
and less amenable to treatment as time goes on^ and the 
age of the patient increases. 

This disease may practically be regarded as an 
extension of catarrh from the naso-pharynx. Of the 
numerous forms of chronic catarrh to which the naso- 
pharynx is subject, the following are the most im- 
portant: — 

1. The simple relaxed catarrh.^Here the mucous mem- 
brane is more or less thickened, and in colour a dull 
leaden red ; but sometimes the swelling is greater and 
the colour brighter, then it is often called red catarrh. 

2. Dty Catarrh. — In this variety the mucous membrane 
is drier than it should be, the patient often saying that 
he never uses a handkerchief, and that hearing is im- 
proved during the running stage of a cold. Sometimes 
the mucous membrane is so dry that it presents a glazed 
appearance. 

It would appear that whereas the former variety is 
more common in damp cold climates like our own, the 
dry catarrh attacks people living in hot dry countries ; 
hence it is often met with in parts of the United States. 

3. Granular Catarrh, — ^When this exists small eleva- 
tions, in size and shape like the millet seed, are scattered 
over the mucous membrane, these elevations being 
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usually of equal size. Leading- to and from these the 
small vessels are seen to be greatly enlarged, giving* 
the mucous membrane an injected appearance ; this 
congestion produces catarrh, and some thickening- of 
the mucous membrane. The granulations are mere 
hypertrophies of the normal adenoid tissue of the parts, 
or in other words, enlarged blood g-lands. Such a con- 
dition is very liable to produce Eustachian and tympanic 
catarrh by extending- along- the Eustachian tube, which, 
in its cartilaginous portion, is freely supplied with such 
glands. 

4. Adenoid Catarrh, — ^This variety closely resembles 
the last pathologically, as has been pointed out by Dr. 
Meyer (Copenhagen),* but it is very different in appear- 
ance on account of the greater size of the adenoid masses. 
The mucous membrane of the ;naso-pharynx, in this 
case, is studded with small irregularly shaped adenoid 
tumours, of a size varying from that of a hempseed to 
that of a horse-bean, or even larger. These are, as a 
rule, completely adherent by their broad surface to the 
mucous membrane, but occasionally they become pendu- 
lous and polypoid. Again, very often the diseased tis- 
sue assumes the form of a thick cushion, lining the sides 
and posterior wall of the naso-pharynx. These tumours 
. of adenoid tissue are most commonly met with in young 
children, and usually diminish in size as age advances. 
This condition is often associated with chronic enlarge- 
ment of the tonsils themselves. 

Two or three of the foregoing varieties frequently ex- 
ist in the same case. The simple and dry catarrh seem 
to belong more especially to advanced age, while the 
adenoid form is characteristic of early youth. 

• Transactions International Medical Congress^ London, 1881, 
vol. iii., p. 278 ; also Medico-Chirurgical Trans,, 1870, p. 53. 
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All these catarrhs and particularly the last, may be 
hereditary, or, it might be more correct to say, may 
*' run in families " ; and this has been perhaps the chief 
cause of the old broad-sweeping assertion that *' deaf- 
ness is hereditary." 

Symptoms, — Deafness, varying considerably from day 
to day, worse in damp and cold weather and especially 
so on catching cold (except in the running stage of dry 
catarrh, as already noted), with a marked tendency to 
increase as age advances. 

Even in the case of adenoid catarrh, where the masses 
diminish as the patient gets older, if much thickening of 
the tympanic mucous membrane has been produced the 
deafness will tend to increase. When a chronic catarrh 
has existed for many years the deafness becomes much 
more marked and the variations less frequent. 

When it reaches this stage, too, the patient begins to 
notice that he can hear better in a noise, such as when 
travelling in a train, omnibus or other rattling vehicle. 
This peculiarity, if marked, is a very unfavourable sign. 

Tinnitus, especially of a singing character or like the 
blowing off of steam, is a very frequent symptom, more 
particularly as the catarrh increases. 

In some instances it is absent throughout the whole 
course of the disease ; whereas in other cases the tinni- 
tus occurs so early, that it is perceived even before any 
loss of hearing has been noticed by the patient. 

Again, as the patient chiefly hears his own voice 
through the medium of the skull bones, (presuming that 
the internal ear is not affected), his voice sounds to him 
as if it had been produced in a box. This symptom, 
however, he does not notice when the disease comes on 
slowly. 

Appearances, — On examining the meatus the observer 
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is first struck by the absence of cerumen and the 
clean polished appearance of the whole surface of the 
meatus and membrana tympani. But this absence of 
cerumen although usual in advanced cases is not an in- 
variable condition in this disease. 

The membrana tympani being- too concave, we find 
the cone of light either replaced by a rounded bright 
spot or that it has disappeared altogether. The upper 
end of the malleus and also the short process project very 
markedly ; and the folds of the membrane, radiating from 
the short process, are much exaggerated. On each side 
of the projection the membrane forms a deep sulcus. 
The membrane itself may be almost normal in appear- 
ance, but as a rule it has lost its lustre, and often pre- 
sents considerable opacity. The extreme retraction or 
depression of the membrana tympani is due to loss of 
air within the tympanic cavity caused by constant ab- 
sorption through its moist walls, and failure of the usual 
fresh supply by the Eustachian tube on account of its 
being blocked up with swollen mucous membrane ; and 
so the external atmospheric pressure drives in the mem- 
brana tympani, it no longer being supported by an at- 
mosphere of equal pressure within the tympanum. 

On inflating the tympanum by Politzer's bag or other 
means, the membrana tympani will be more or less res- 
tored to its original position. If the disease has been of 
long standing, and the membrane and ossicles have, in 
consequence, become more or less fixed by the thicken- 
ing ; or again, if the membrane has become adherent to 
the promontory, etc., the restoration will be very slight 
and the improvement to the hearing power equally small. 
On the other hand, in recent cases, especially in child- 
ren, inflation may produce a very material improvement 
both in the position of the membrane and in the hearing 
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power. Siegle's pneumatic speculum may be most ad- 
vantageously used for the purpose of ascertaining- the 
amount of mobility of the membrane. (See fig. 13). 

On examining the pharynx some form of catarrh, al- 
ready described, will be seen. 

Diagnosis, — The appearances already, noted and the 
effect of inflation are sufficient to make the diagnosis 
easy. But it is always advisable to test the patient by 
means of the tuning fork, (see p. 47), to find out whether 
there is any internal ear complication. 

Treatment, — The objects to be striven for are : — 

1 . Reduction of the catarrh. 

2. A free supply of air to the tympanum. 

3. Restoration of the membrana tympani, etc., to the 
normal position. 

For the first of these, applications to the naso-pharynx 
may be made by nasal injections of one of the following 
in warm solution ; common salt, chloride of ammonium, 
borax, chlorate of potash, bi-carbonate of soda, or 
sometimes stronger astringents, such as tannin (see 
Appendix). 

Gargles of stronger solutions of chlorate of potash, 
borax, alum, tannin, etc., are very valuable. While gar- 
gling the patient should either sit with his head thrown 
well back, or lie down flat so that the fluid may reach 
the naso-pharynx. 

Paints. — Tannin, in the form of the glycer. acidi tan- 
nici, is a very useful application where there is much re- 
laxation and thickening, and may be used when the pa- 
tient is unable to gargle. Or solutions of perchloride of 
iron in glycerine, and sometimes solutions of nitrate of 
silver, may be used with advantage. In cases of adenoid 
catarrh I occasionally make use of a five to ten per cent, 
solution of chromic acid. For applying these paints a 
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large slightly bent throat brush should be employed, 
care being taken that it passes well up on each side to- 
wards the Eustachian tube. 

The foregoing applications to the naso-pharynx affect 
the mouth of the Eustachian tube; but besides this, 
some further means must be adopted if we desire to 
treat the tube generally and the tympanic cavity. 



^cm 




Fig. 25.— Kerr's chloride of ammonium inhaler. 



Vapours may be introduced into the tympanum through 
the Eustachian tube, either by means of the Eustachian 
catheter (which is the most perfect method), or by mak- 
ing the patient perform Valsalva's inflation forcibly, 
when the naso-pharynx is filled with the vapour. As a 
rule I prefer the latter method because after the patient 
has learnt it, he can repeat the operation as often as 
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may be desired, whereas if the inflation has to depend 
on the surgeon it cannot be done so frequently. 

Many kinds of vapours are used ; I prefer the chloride 
of ammonium fumes as produced in one of Kerr's in- 
halers. This is especially useful in dry catarrhs, and in 
moist catarrhs where there is not much thickening of the 
mucous membrane. The vapour of iodine combined 
with ether or chloroform may be advantageously used 
in some very chronic catarrhal affections of the tympa- 
num (one part of ether or chloroform to three of tinc- 
ture of iodine). Of this forty minims should be put into 
the bottom of an earthenware inhaler and then half a pint 
of boiling water poured upon it. The hot vapour must 
be then drawn into the mouth (not into the chest) and 
Valsalva's inflation performed by the patient. Care 
must be taken that the vapour is not used too hot, other- 
wise the pharynx will be scalded. This operation may 
be repeated four or five times at night and in the morn- 
ing. 

The tincture of benzoin (two drachms) or pine oil, etc., 
may be used in the same way, and in somewhat similar 
cases. All these vapours may be introduced by the sur- 
geon into the tympanum by means of the catheter and 
Politzer's bag. One form of bag has a chamber in the 
tube containing a sponge moistened with tincture of 
iodine. Again, the following will be found to be a very 
simple method for introducing chloroform, ether, or 
iodide of ethyl vapours. Remove the tube from the 
Politzer's bag, pour in five or six drops of the ether, 
chloroform, etc.; refix the tube, and after allowing a 
short time for evaporation, the bag will be filled with the 
vapour. This may be used through the catheter or by 
the ordinary method of Politzerisation. There is good 
reason to believe that the vapours of chloroform and 

H2 
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ether are more readily introduced into the tympanum 
than atmospheric air. 

Fluids, such as warm solutions of bi-carbonate of soda, 
chloride of ammonium and iodide of potassium may 
sometimes be introduced into the tympanum with bene- 
fit ; but they must always be used with caution as there 
is some danger of setting up acute inflammation, espe- 
cially in children. 

Fluids may be introduced by one of the following 
methods : — 

1. A little of the warm solution having been injected 
through the nose into the naso-pharynx, and the head 
tilted downwards towards the side to be treated, the 
patient by performing forcibly Valsalva's inflation, can 
readily drive the fluid into the tympanum. 

2. Through the catheter. This should be introduced 
into the Eustachian tube; a few drops of the warm 
solution is then injected into it by an ordinary syringe, 
and the bag used to blow it into the tympanic cavity. 

3. Through an artificial or pre-existing perforation 
in the membrana tympani. 

The late Mr. Hinton was in the habit of perforating 
the membrana tympani, and then injecting the warm 
solution by means of a syringe which fitted closely into 
the meatus ; thus, the fluid was driven right through the 
tympanum and Eustachian tube. His object was to 
wash out mucus from the tympanic cavity, but in my 
opinion it is far too rough a method to be recommended; 
indeed, numerous cases of injury having resulted from 
its use, its practice has now been almost entirely discon- 
tinued. 

My own experience has led me to abstain from the 
introduction of fluids into the tympanic cavity altogether, 
except in certain very chronic cases occurring after 
middle life. 
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Use 0/ internal remedies. — In certain cases of dry catarrh 
and especially in the dry catarrh of old age, the use in- 
ternally of iodide of potassium so as to produce coryza, 
thus simulating the running stage of a cold, is very 
beneficial, more particularly whenever the sides of the 
Eustachian tube have stuck together. 

It should be given in small doses (see Appendix), 
with some diffusible stimulant such as ammonia ; it acts 
best if given in hot water and after meals ; and its use 
ought to be continued for two or three weeks. The 
least possible coryza is all that is necessary. 

Removal 0/ growths, — Hypertrophied tonsils, whether 
of the common type or of the rarer strumous variety, 
should be removed whenever they are so large that they 
interfere with the free passage of air from the nose, 
or when the patient is liable to suppurative tonsillitis. 
And although enlarged tonsils cannot possibly, from 
their position, directly block the Eustachian tube, yet 
from their pressing the surrounding tissues upwards, 
there is no doubt in my mind that they do fre- 
quently increase the obstruction ; indeed occasionally 
their removal is followed by immediate and permanent 
improvement in the hearing power. Their removal 
must, however, be usually considered only as a be- 
ginning of the treatment, or as getting rid of one great 
source of irritation to the mucous membrane of the 
pharynx. 

Mode of removal, — First, by the bistoury and forceps, 
which is a very favourite method. A probe-pointed 
bistoury must always be used, and the sharp edge of the 
blade should only extend half way down from the point. 
The patient, having been placed facing a good light and 
with the mouth wide open, the surgeon seizes the tonsil 
with the forceps, draws it towards the median line and 
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removes it by cutting upwards or downwards as he may 
think best. For the left tonsil the operator should stand 
in front of his patient, for the right, behind ; unless he 
happens to be ambi-dextrous. 

There are some cases on record where the surgeon 
using this method, has wounded the internal carotid 
artery ; but in nearly all these a sharp pointed knife 
had been used, which was of course highly injudicious. 
It is also possible that in some of these cases, the in- 
jured vessel was an abnormal branch of the artery. 

Removal by the tonsil guillotine, — The two chief forms 
of this instrument are : — 




Fig. 26.— The Spade Guillotine. 

1. The French or ring guillotine; which consists ot 
two rings, one sliding over the other so as to nip and 
cut through the tonsil by pressing it against the sharp 
edge of the cutting ring. This is the older form, and 
not nearly so practical as the spade guillotine, both on 
account of its being more complicated, and also because 
it takes up more room in the throat. 

2. The spade guillotine.— This ishy ids the most useful 
instrument for removal of tonsils, and for ordinary 
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cases is to be preferred to the bistoury and forceps, as 
it is safer and easier to manage, besides having the 
advantage of enabling the tonsil to be removed more 
evenly ; for when the knife is used the cut surface is 
necessarily somewhat concave, owing to the tonsil having 
been pulled forward by the forceps previous to its 
removal. 

The spade guillotine consists of a long flat blade, like 
a spatula, with a large circular or oval opening at one 
end, and at the other a handle which is set at almost 
right angles to it. Sliding on this in suitable grooves, 
is a spade-like instrument with a sharp cutting edge. 
(See fig. 26). The spade being withdrawn from the 
opening, the instrument is introduced into the throat 
so that the tonsil passes through it. The surgeon then 
with his thumb pushes down the spade and the tonsil is 
thus cut off. 

A fork is sometimes added to the instrument to hold 
the tonsil, but this, to my mind, is a useless compli- 
cation and only gets in the way. The tonsil always 
comes away witli the guillotine, so that practically 
there is no danger of its falling down the throat. 

Considerable knack is required to do this opera- 
tion skilfully, but when once the knack is acquired 
there is rarely any difliculty other than persuading the 
patient to keep the mouth open. Nor is this, as a rule, 
a difficult matter, for the spade guillotine is not a for- 
midable looking instrument, and you can promise that 
there will be but little pain in the operation ; indeed, 
very frequently there is none at all. 

The surgeon should have by him two or three sizes of 
this guillotine ; and it is important that the hole should 
be as large as the strength of the instrument will allow. 

There are other appliances that are sometimes used, 
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such as the galvano-cautery, ^craseur, special scissors, 
etc., but I do not recommend them in preference to 
the methods above described. Occasionally when the 
patient persistently objects to any cutting- operation, 
strong caustic pastes are used to destroy the tonsil, but 
this mode is far more disagreeable and often unsatis- 
factory in its results. 

After the operation there is rarely any trouble except 
occasionally some little inflammatory swelling a few 
days afterwards. Should hard food irritate the cut sur- 
faces, then it must be taken in a fluid or soft form, 
but very frequently this is quite unnecessary. 

Removal of tonsils must never be attempted in patients 
of a hsemorrhagic diathesis, nor should the operation be 
performed during acute inflammation or ulceration, 
especially if it is of a syphilitic nature. 

The haemorrhage following after the removal of ton- 
sils is rarely of any moment, but should it be troublesome 
the application of perchloride of iron in the form of a 
saturated glycerine solution, will certainly stop it unless 
the patient is haemorrhagic or the internal carotid 
artery has been injured. In the latter very remote con- 
tingency, ligature of the common carotid is necessary. 

The removal of adenoid growths. — ^When these 
masses are pendulous they should be removed either by 
forceps, by forceps and scissors, by the curette, or by 
means of the flnger nail. Meyer recommends a sort 
of crushing forceps and a ring knife passed through 
the nostrils, to be guided by the finger introduced 
behind the soft palate ; Delstanche employs curved 
forceps; Roosa uses a curette; whilst Loewenberg 
usually prefers the galvano-cautery. But I agree with 
Cresswell Baber, that scraping with the flnger nail is by 
far the most satisfactory means for the removal of these 
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masses, whether pendulous or adherent For this pur* 
pose the forefinger is introduced well up behind the soft 
palate, and the nail, which should be long- and quite 
clean, is used to scrape the mucous membrane so as to 
remove the growths, or if too adherent to break them 
down. This is always an unpleasant operation, and 
sometimes very painful, therefore when general anaes- 
thetics are not employed, the palate and fauces and 
naso-pharynx should be painted with a solution of co- 
caine (about five per cent.) two or three minutes before- 
hand. Care should be taken, however, that the solution 
does not run down into the larynx. 

If the masses be adherent then, after breaking down, 
applications of a solution of chromic acid five per ceint., 
or of tannin (glycerinum acidi tannici), or a strong solu- 
tion of perchloride of iron should be employed from time 
to time, either by the surgeon himself, or by some com- 
petent person, care being taken that the brush is passed 
well up behind the soft palate. At the same time the 
patient should use, night and morning, astringent nasal 
injections ; solutions of tannin half to one per cent, are 
very serviceable. 

These adenoid growths should always be removed 
when they are abundant or interfering with a due 
supply of air to the Eustachian tubes. Frequently even 
when there is a fairly free passage of air through 
the nasal passages, examination with the finger will 
reveal a thick cushion of this tissue. But in a certain 
proportion of these cases where the maisei are not 
large, the use of tannin nasal injections, together with 
applications of tannin or chromic acid, is all that is 
necessary to reduce the adenoid condition sufficiently 
for all practical purposes. 

Free supply of air to the tympflmun.— ThuA far 
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we have been speaking of the first object of treatment, 
viz., the methods for reducing" the catarrh; we now 
come to the second, how to bring a due supply of air 
to the tympanum ? 

This may be effected by one of the following plans. 

Valsalva's method of inflation^ (see page 37). This 
by itself is generally insufficient, but the knack being 
easily learnt, it is often a ready means of keeping the 
Eustachian tubes patent after they have been opened up 
by some other method of inflation. The patient must, 
however, be cautioned against repeating it too fre- 
quently, lest he render the membrane flaccid, which 
proves an awkward complication. 

Poliizer's bag (see page 38). The use of this is 
almost always advantageous, and should be repeated 
every now and then. I prefer to use it from once to 
three times a week, rarely oftener lest the tympanum 
become over inflated. 

The catheter may be helpful when Politzer's bag 
alone fails to open the Eustachian tube, or when it is 
important that the Eustachian tube of one side only 
should be treated. Or again, when it is desirable to in- 
troduce special vapours or solutions into the tympanum. 

Should inflations of ordinary air by these means fail, 
they may succeed if ether or chloroform vapour is used 
instead. Sometimes too, the inflation, previously im- 
possible, becomes feasible after the production of coryza, 
by means of iodide of potassium as already mentioned. 

Many aural surgeons make use of the Eustachian 
bougie when there is a difficulty in opening the tube. 
This is introduced through a catheter previously passed 
into the Eustachian tube, and then insinuated with a 
rotary movement gently forward right through the 
tube. It is important to be extremely gentle in passing 
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the bougie along for the first quarter ot an inch after it 
has left the beak of the catheter (Guye) ; after which 
point it may be pushed forward more boldly. 

All, or nearly all, English and American surgeons 
have given up the use of the bougie ; some on account 
of the dangers that are apt to result therefrom, as 
exemplified by the late Mr. Hinton, others because they 
doubt the value of the operation. On the Continent, 
however, it still finds considerable favour, although the 
eminent authority. Prof. Politzer, and some other sur- 
geons have discontinued its use. Prof. Politzer substi- 
tutes for it in. certain cases a minute india-rubber bag 
introduced through the beak of the catheter and then 
inflated, somewhat after the manner of Barnes' uterine 
bag.« 

There is one other method of bringing air into the 
tympanum, and that is by perforation of the membrana 
tympani itself. Sir Astley Cooper found that the hear- 
ing of a certain deaf patient was considerably improved 
by perforation of the membrana tympani, but that the 
improvement passed off in a day or two owing to the 
rapid closure of the aperture. Since then surgeons 
have from time to time performed this operation with 
similar results. Many plans for keeping the perforation 
open have been suggested and tried, but none have 
been really successful, although Professor Paquet (Lille) 
has described a method (page 4, ** Diseases of the Ear,*' 
Tr(^isacttons International Congress, London, 1881), where 
by removing a large portion of the membrane he had 
been enabled, in a few cases, to keep the perforation 
from closing for a considerable period, in one instance 
for two years. Again, Kessel recommends the removal 

* The above is a summary of the opinions expressed at a discussion 
on the subject at the International Otological Congress, BUe, 1884. 
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of the tendinous ring- of the membrane to prevent 
its repair. Nevertheless, although this perforation of 
the membrane would be a very advantageous method 
of ventilating the tympanum were it possible to keep it 
patent, this being* practically unattainable, the method 
is of no real value. 

Restoration of the membrana tympani to its 
normal position. — The third object of treatment is the 
restoration of the membrana tympani to its normal posi- 
tion. The general methods used to accomplish this are 
the various modes of inflation just referred to ; besides 
these, suction of the meatus is sometimes employed, 
either by means of the mouth and a tube fitting tightly 
into the meatus, or by using Siegle's pneumatic specu- 
lum. 

The membrana tympani frequently becomes adherent 
to the promontory, in which case it is important to 
separate it, if possible. This may often be done by 
forcible inflation, by means of the catheter and Politzer's 
bag, especially after the exhibition of iodide of potassium 
internally. 

Prognosis. — In early life, /.^., before fourteen or fif- 
teen years of age, the prognosis is usually most favoura- 
ble, even in very severe cases. Sometimes the disease 
will yield to very simple remedies, such as the use of an 
astringent gargle and occasional Politzerisation. But 
when it occurs in later life the prognosis is less and less 
favourable ; the tendency to increased thickening of the 
tympanic mucous membrane causes the deafness to 
progress steadily until the patient becomes very hard of 
hearing, although he never becomes stone deaf unless 
the internal ears are also affected;. 

There are few cases, however, that will not derive 
some benefit from persistent treatment, and it must be 
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borne in mind that wherever we have to deal with a bad 
case of deafness, any improvement of the hearing power 
is an immense gain to the patient and will be highly 
appreciated by him. 

Adhesion producing anchylosis of the ossicles is a very 
unfavourable condition, as is also permanent occlusion 
of the Eustachian tube; or again, adhesions binding 
down the membrana tympani. 

A somewhat rough guide may be obtained by observ- 
ing the effect of inflation upon the hearing power, the 
prognosis being favourable in proportion to the im- 
provement produced. Again, the amount of mobility 
in the membrane may be looked upon as another guide. 

Progressive tympanic deafness, non- proliferous ca- 
tarrh, SCLEROSIS, fibrosis. — The above names have been 
given to a certain form, or possibly, many forms of 
middle ear deafness whose pathology is yet a matter 
of extreme doubt. 

These cases are frequently complicated with a certain 
amount of true catarrh, but this is not at all a necessary 
accompaniment. Sometimes, too, they may result from 
paresis of the tympanic muscles, as suggested by Weber- 
Liel, and Woakes ; while another section is probably 
due to localised adhesive inflammation, producing more 
or less anchylosis and immobility of the ossicles. But 
allowing for all these separate causes there yet remains 
a large residuum of cases whose pathology has not 
hitherto been explained. 

The condition is more frequent in females than in 
males, is very apt to come on between twenty and 
thirty, especially in anaemic patients, and often appears 
to be the result of a strong hereditary tendency. In 
these cases especially, we find increased deafness at 



112 DISEASES OF THE EAR. 

Symptoms and diagnosis. — Deafness, variable in 
degree, is a never-failing symptom, although the loss of 
hearing power varies in different cases, from a scarcely 
appreciable degree, to total deafness. This variation 
does not depend upon the size of the perforation, but 
upon the amount of change in the tension and mobility 
of the membrana tympani and ossicles; the popular 
notion, therefore, that a perforation is fatal to the hear- 
ing power, is a complete fallacy. 

Tinnitus is an occasional symptom. 

Discharge of pus from the meatus, or at any rate from 
the tympanic cavity into the meatus, almost invariably 
occurs, although it is possible to have the disease with- 
out any discharge through the membrana tympani. In 
such cases the pus is either locked up in the tympanic 
cavity (a very serious condition) or else it finds an exit 
through the Eustachian tube. 

The character of the pus differs according to the 
condition of the tympanic cavity and meatus. 

1 . Healthy pus, — In a typical case the discharge con- 
sists of a somewhat thin, laudable pus. , 

2. Ropy. — After recent acute inflammation the pus 
may be of a ropy nature, owing to the admixture of 
mucus. 

3. Thin or watery, — During the healing stage, when 
the parts are becoming more healthy, the discharge is 
scanty and of a watery character. On the other hand, 
a thin, watery, but acrid and copious discharge, is found 
in neglected cases, especially in young children. 

4. Sanguineous. — Blood is often found mixed with the 
discharge, and denotes the presence of some granulating 
surface or a soft polypus. 

5. Fcetid. — The discharge in neglected cases is usually 
more or less foetid. When excessive foetor does occur 
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in regularly cleansed cases, and especially wbeo the 
pus is of a brownish colour, it is an inc^calioa of diseased 
bone. 

Perforation. — ^With the exception of those rare cases 
to which allusion has been already made, /./«, when the 
pus is either locked up in the tjrmpaoic cavity, or when it 
only finds an outlet through the Eustachian tube, a per- 
foration is alwajTS present in chronic suppurative inflam- 
mation or internal otorrhosa ; and indeed, its presence 
or absence is one of the distinguishing marks between 
external and internal otorrhosa. 

Diagnosis, — ^The existence of a perforation may be 
ascertained in several ways. 

Occasionally fluids injected into the ear will pass 
right through the Eustachian tube and out of the nose 
or down the pharynx* This, of course, is an infallible 
sign of a perforation. 

Again, on examining the ear with a speculum, we 
sometimes find a drop of pus filling up a perforation 
(though apparently lying on the surface of the mem- 
brana tympani), which drop is distinctly seen to pulsate. 
I'his appearance is almost a certain sign of the existence 
of a perforation. 

These modes of diagnosis, however, depending as 
they do upon circumstances which may be called acci- 
dental, can only be utilised in few cases. The two 
most general means of ascertaining the presence of a 
perforation are either by seeing it, or by hearing a peculiar 
whistling sound which is produced by air escaping from 
the tympanic cavity, when it is inflated by any of the 
various methods. 

Before a perforation can be seen it is usually neces- 
sary to cleanse the meatus; then with the aid of the 
speculum the opening can, in most cases, be easily 
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discovered. However, it may possibly be so small that 
it is not seen, or it may be invisible on account either 
of its valvular shape or because that portion of the 
membrane is outside the field of the speculum. In 
these cases Politzerisation or inflation by Valsalva's 
method should be performed while the membrane is 
under observation, then should a perforation be there, a 
little pus bursting through will reveal its position. Or 
again, the diagnostic tube may be used; then on 
Politzerisation a slight whistle will denote the existence 
of an opening. 

Form of perforation. — The perforation may be of 
any size, from a minute pin-hole to that of complete, or 
almost complete, loss of the entire membrane. 

The following are the chief varieties, (see fig. 27). 

1. Pin-hole perforation. 

2. The typical one, a round or oval hole of larger 
dimensions. 

3. Kidney-shaped perforation (fig. 27, t"). — If the perfora- 
tion is still larger and confined, as it often is, to the 
lower segment of the membrane, it assumes a kidney 
shape, due to the long handle of the malleus (which is 
partly denuded of membrane) projecting into it. 

4. Healing perforation (fig. 27, d), — When a membrane 
is healing across, the margin usually presents a zone 
of thin finely-injected membrane. This gradually en- 
croaches on the hole until it is completely obliterated. 
In favourable cases this thin membrane gradually as- 
sumes the characters of the normal structure, but in 
others it always remains thinner than the surrounding 
tissue, and appears as a cup-shaped depression, which 
is caused by the external atmospheric pressure. 

5. Unhealthy perforation (fig. 27, ^). — Here the mar- 
gin, instead of being thin as in the preceding case, is 
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much thickened, very red, and may be broken up into 
granulations, these granulations sometimes giving rise 
to polypi. This condition indicates a low type of in- 
flammation of the tympanic mucous membrane. 

6. A dry free petf oration. — Sometimes we find a per- 
foration which has healed round the margin after the 
suppurative disease of the tympanum has disappeared. 
This, as a rule, is a very satisfactory result. 




Fio, 27. — Diagrammatic sketches of various forms of perforation of the mem- 
brana tympani. a. The pin-hole. h. The typical oval. c. The kidney-shaped. 
d. The healing, e. The unhealthy, fringed with granulations. 

7. The dry adherent perforation, — Again, the margin of 
the perforation in healing may become adherent to the 
inner wall of the tympanum. This condition is usually 
far more unsatisfactory with respect to the hearing 
power, but as regards the disease itself it is by no 
means an unfavourable termination. 

8. Perforation in the membrana flaccida, — A perforation in 
this position is most unsatisfactory as regards both the 
healing of the disease, and also the restoration of the 
hearing power. One reason for this is the great 
difficulty that there is in the application of remedies 

I 2 
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through such perforations, and as disease in this posi- 
tion is very liable to interfere with the ossicles and their 
attachments, considerable loss of hearing power usually 
accompanies it. Lastly, it is in a bad position for 
drainage. 

I would here warn the reader of the possibility of 
mistaking a large foramen Rivini in the membrana 
flaccida, which is a normal condition in some few in- 
dividuals, for a dry perforation left by disease. These 
foramina, when they are examined, have every appear- 
ance of being the work of nature and not of disease. 
This, together with the existence of a symmetrical fora- 
men in the membrane of the other ear, should be suf- 
ficient to prevent the mistake. 

The relation of perforation to the loss of hearing 
power. — As already stated, one of the many widespread 
fallacies in connection with ear-disease, is the supposi- 
tion that a perforation of the membrana tympani 
necessarily entails extreme deafness. The truth is that 
a perforation, though usually producing a certain 
amount of diminution of hearing power, may have some 
compensating advantages, such as -equalising the atmo- 
spheric pressure on each side of the membrane, and is 
far less injurious than an adhesion to the inner wall of 
the tympanic cavity. This will be readily understood if 
we bear in mind what is the true function of the mem- 
brane and ossicles ; which is, we repeat, that of picking 
up the sound waves from the gaseous (atmospheric) 
medium and conducting them to the fluid contained in 
the labyrinth. For this purpose due tension of the 
membrane is necessary, and also free mobility of the 
ossicles ; and so long as these two are not interfered 
with, no serious amount of deafness will occur. 

When, however, a very large proportion of the 
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membrane is lost, the e«entiaJ part of the conductiiig- 
apparatus — the membrane and ossicles — tends to fall 
outwards, and so loses its due tension. In these cases 
a considerable diminution of hearing- will probably re- 
sult, but this may be partially restored by means of an 
artificial tympanum to be presently described. 

Treatment. — ^The indications for treatment in these 
cases of chronic suppurative catarrh, are : — 

1 . To subdue the suppurative disease and to render 
the surfaces healthy. 

2. To heal the perforation in the membrana tympani. 
This is almost entirely dependent upon the success of 
the preceding-, because a perforation rapidly heals — 
either across or at its margin — when the discharg-e has 
ceased. 

3. To restore the hearing- power. 

To rabdne the rappnratton. — In a simple case, 
thorough cleansing- by means of warm injections is 
frequently all that is necessary to induce a healthy 
reaction, and thus allow the vis medicatrix natures 
to effect resolution. But to render the cleansing pro- 
cess more perfect it is well to add some antiseptic, 
boracic acid, permang-anate of potash, carbolic acid or 
the like; and also some one of those agents which 
stimulate the healing- process, as acetate of lead, ace- 
tate of zinc, sulphate of zinc or alcohol. 

In the majority of cases, however, somethinjr more 
than mere cleansing- is required, and then one of the 
following modes of treatment should be adopted. 

a. Instillations. 

b. The dry treatment. 

c. The absorbent treatment. 

a. Instillations, — After the ear has been cleansed with 
some antiseptic injection and thoroughly drained, it 
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should be completely or almost completely filled with the 
instillation which must be slightly warm, the patient 
lying so that the affected ear is uppermost, and remain- 
ing in that position for at least 20 minutes after its 
introduction. 

Further, in those cases where the perforation is small, 
the patient should perform Valsalva's inflation, by 
which means the fluid will be sucked into the tympanic 
cavity during the reaction. 

Liquor plumbi subacet., either as it is or somewhat 
diluted, is a very useful although old-fashioned form of 
instillation. It has, however, the disadvantage of cover- 
ing the surface with adherent scales which sometimes 
interfere with the due cleansing. 

Solutions of nitrate of silver (from 10 to 20 grains to 
the ounce) are used by some with great advantage, but 
as with these there is some risk of inducing acute inflam- 
mation, I prefer applying such solutions by means of a 
mop and not as instillations. 

AlcohoL — This forms by far the most satisfactory in- 
stillation both on account of its stimulating and antisep- 
tic action, and on account of its penetrating power which 
enables it to make its way into all the irregularities of 
the bony cavity ; besides which, it shrivels up and thus 
destroys soft granulations with marvellous success. 
Rectified spirit should be used, at first diluted i in 4, 
and rapidly increased in strength if it produces no con- 
tinuous pain, momentary stinging is of no consequence. 

It is a curious fact, that often, when the first instilla- 
tion of the solution produces pain, if this is allowed 
to drain out and a second quantity of the same 
is poured into the ear, no pain whatever will result 
therefrom. I usually add to the alcoholic solution, 
powdered boracic acid to supersaturation, so as to 
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obtain the beneficial effect of the boracic acid as well 
as of the alcohol. 

This instillation, combined with previous syringing 
with some antiseptic fluid, repeated three or four times 
a day, forms my usual mode of treatment in the majority 
of cases of chronic internal otorrhoea ; but I would here 
caution the unpractised hand against the use of alcohol 
in cases of caries and necrosis, where there is inflam- 
mation of the bone, or indeed any tendency to acute in- 
flammation in the tympanum. 

Many other solutions might be mentioned for the 
purpose, but the above are those from which I have 
obtained the most satisfactory results. 

b. Dry treatment. — An old quack was in the habit of 
rapidly curing chronic otorrhoea by pouring in a paste 
of plaster of Paris, which on setting formed a hard 
plug. This, although it did undoubtedly heal a large 
number of cases, was of course an exceedingly danger- 
ous mode of treatment, on account of the difficulty of 
removing the piaster of Paris whenever it failed in im- 
mediately arresting the disease. But if, instead of this, 
we use other powdered substances that are not liable to 
cake, and so can easily be removed, we may derive 
much benefit from them. In fact, in a fair proportion 
of cases, the dry treatment is by far the best, especially 
in those where the discharge is slight, the perforation 
considerable, and where granulations are not present, 
or at any rate, not abundant. 

Numerous powders have been tried for this purpose, 
and among others, powdered French chalk used to be 
strongly recommended ; but all have now given way 
before the superior claims of boracic acid. 

Mode of application. — After the meatus has been 
thoroughly cleansed by means of syringing, or by 
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absorbent cotton-wool, or both, the ear must be filled 
with finely-powdered boracic acid, which should have 
been passed through a silk sieve to remove any small 
crystals that might become a mechanical source of 
irritation. 

The ear may be filled either by blowing the powder 
into it through a quill, ^ or by using the speculum as a 
funnel for which indeed it is admirably adapted. In 
the latter case, the powder may be gently rammed 
down by means of any flat headed instrument. Finally, 
a small piece of cotton- wool should be inserted into the 
mouth of the meatus for the purpose of keeping the 
powder in its place. This process should be repeated 
from once a day to once in three or four days, accord- 
ing to circumstances ; and as the discharge diminishes 
it may be left in as long as a week or even a fortnight. 
The cotton- wool should be removed by the patient every 
day so as to ascertain whether the discharge has soaked 
through, in which case the whole must be syringed out 
and the process repeated. 

Excellent results may be obtained by this method, 
• especially when dilute alcohol is used for the cleansing 
injection, the healing process sometimes being ex- 
tremely rapid ; thus, I have in my notes, a case where 
a single application was sufficient to conquer a dis- 
charge of nine years' standing. 

c. The cotton-wool or absorbent treatment, — This may 
be regarded as another form of dry treatment. It 
consists of applying cotton -wool (absorbent cotton- 
wool), by which means the discharge is soaked up as 
rapidly as it is formed, while the diseased surfaces are 

* Fof this purpose the quill should be fitted to a piece of india- 
rubber tubing ten inches in length, mounted at the other end with a 
mouth-piece of glass-tubing. 
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protected both from the action of the cold and the 
access of fresh septic germs. 

Mode of application. — After cleansing- the meatus, a 
long wick- shaped piece of cotton-wool is inserted by 
means of a pair of forceps, (see fig. 30), then gently 
pushed down to the tympanum and there allowed to 
remain. This should be changed once or twice during 
the day, according to circumstances, the meatus being 
cleansed each time if necessary. 

Instead of using the simple cotton wick, it may be 
saturated with some antiseptic or other healing solution. 
Or again, the cotton-wool may be prepared with some 
of these substances in the dried state ; thus the ordinary 
antiseptic boracic acid wool may be used, and indeed 
I prefer this to all others when using the absorbent 
mode of treatment. 

This method is most advantageous in those cases 
where there is only a slight discharge, and where other 
modes of treatment are not readily borne ; as for in- 
stance, where the ear will not bear much syringing. 

Clinical experience alone will enable the practitioner 
to decide as to which of these foregoing methods should 
be used in each individual case, but the following gene- 
ral rules may assist him in his decision. 

When the discharge is profuse, the use of repeated 
injections is naturally indicated ; if foetid, the addition 
of carbolic acid or other strong disinfectant, becomes 
necessary. Any tendency to acute inflammation, as al- 
ready stated, contra- indicates the use of alcohol, though 
not of boracic acid powder. 

When a zinc and carbolic acid injection fails to arrest 
the discharge, although it has considerably lessened it, 
then the alcoholic, the dry, or the absorbent method, 
will usually succeed. Should there, however, be any 
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sign of bone mischief, it may be unwise to heal the dis- 
charge too rapidly ; in such cases, therefore, injections 
of carbolic acid and zinc, or solutions of boracic acid 
are to be preferred. 

Mode of ^ringing the ear, — Generally speaking, a pa- 
tient cannot syringe his own ears, although when only 
very gentle syringing is necessary he may do so ; in 
which case he should make use of an India-rubber ball 
syringe. When the friends of the patient are entrusted 
with this office, it is best to order an ordinary straight 
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Fio. 28.— Clarke's ear douche. 

glass syringe, as this is not so liable to be used too 
forcibly. 

In rare cases where thorough syringing is necessary, 
a good brass syringe with fine nozzle (as recommended 
p. 60) may be allowed. 

Where the syringing produces pain or severe giddi- 
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ness, and yet thorough cleansing is necessary, Clarke's 
douche or some modification of the same should be used. 
(See fig. 28). 

Accessory Treatment : — 

Naso- pharyngeal and Eustachian. 

Counter-irritation. 

General (general health). 

Na4io-phar3rngeal and Eustachian. — As by ar 
the larger number of cases of chronic suppurative 
catarrh have their origin in naso-pharyngeal catarrh, 
it behoves the surgeon to treat these parts as carefully 
as the disease itself. For it has often happened that a 
discharge which has obstinately refused to yield to 
direct treatment, has soon been overcome when the 
naso-pharynx and the Eustachian tube have received 
proper attention. 

Counter-irritation by means of liniments, mustard, 
iodine, and best of all, blisters, behind the ear, is occa- 
sionally a very useful adjunct to the direct modes of 
treatment, especially where there is any tendency to 
acute inflammation or active congestion of the mucous 
membrane of the tympanum (as indicated by the pulsa- 
tion of the pus, see page 113), or again where any 
disease of the bone exists. 

General health. — Due attention to general health 
should never be forgotten in treating the local condition. 

In infants and strumous patients, constitutional treat- 
ment is almost always required. The necessity for 
proper diet, good air, etc., must be insisted upon ; and 
tonics, such as phosphates of iron, quinine in small 
doses, cod-liver oil and the like are invaluable in many 
cases, although of course each individual one must be 
treated according to its own peculiar requirements. 

The importance of this cannot be too strongly insisted 
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upon, as there is great tendency to lose sight of the fact 
that the ear is only part of the whole, and must therefore 
be influenced by the health of the rest of the body. 

The artificial membrana tympani. — In 1841, Dr. 
Yearsley discovered a very valuable means of improving 
the hearing- in certain cases of perforation of the mem- 
brana tympani. He was led to this discovery by a 
patient who showed him how he was able to restore 
his hearing- in one ear by introducing a quill of paper 
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Fig. 29.— Artificial tympana. 
a. Yearsley's (cotton wool), b. Toynbee's. c. The wick (cotton wool). 

right down to the injured membrane. Yearsley found 
this was correct, and that it answered in many other 
similar cases ; he, however, substituted cotton-wool for 
the paper, and this, in some form or other, is still the 
favourite material used. Toynbee soon after obtained 
the same results by means of a disc of sheet india- 
rubber, with a wire or piece of thread attached to the 
centre of it. (See fig. 29). 
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There have been many modifications of the so-called 
artificial tympanum since those of Yearsley and Toynbee, 
and the forms now most generally in use are : — 

1. Yearsley's cotton-wool pellet. 

2. The wick. 

3. Toynbee's. 

4. Various discs of paper, linen, etc. 

Yearsley's is a moistened pellet of cotton-wool, to 
which a piece of thread is generally attached. 

The wick is merely a modification in form of 
Yearsley's, and consists of a wick-shaped piece of 
cotton-wool moistened and pushed down to the mem- 
brane. This is by far the most useful both on account 
of its easy application and removal, and also because it 
is less liable to become displaced, being kept in position 
by the larger surface it presents for support against the 
walls of the meatus. 




Fio. 30. — Forceps for introducing Yearsley's artificial tympanum and the wick. 

With Toynbee's artificial tympanum, the wire handle 
is used to introduce and withdraw the disc which must 
be pushed right down to the drum- head. When a 
thread is substituted for the wire, forceps, or a fine 
quill (through which the thread is drawn) should be em- 
ployed for the introduction of the disc. 

Various discs made of paper, linen, etc., have been 
and are used for this purpose, but there is always con- 
siderable difficulty in their application and removal. 

Mode of action, — It is just possible that the artificial 
tympana act in some small degree as true substitutes 
for the membrane ; that is to say, that they do help ta 
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pick up the sound waves, but their value in this respect 
can only be infinitesimal. No doubt the improvement 
of hearing power is almost entirely due to the pressure 
exerted on the ossicles and remnant of the membrana 
tympani; for in this way they are restored to their 
right position, and that due tension which is necessary 
for the reception of sound-waves, is given to the whole. 

The artificial tympanum is therefore only to be re- 
garded as a substitute for the membrana tympani in so 
far as the membrane acts as a ligament holding the 
ossicles in si/Uj and not in respect to its chief function. 

Advantages. — i. The increase of hearing power, which 
is its chief advantage. 

2. Its healing action on account of the absorbent 
power cotton-wool possesses ; as will be understood by 
referring back to page 120. 

3. By forming a protection to the otherwise exposed 
and delicate tympanic mucous membrane. 

Precautions to he observed in its application, — As the appli- 
cation of an artificial tympanum requires great nicety of 
adjustment and as it is absolutely necessary that the 
patient should learn to apply it for himself, the surgeon 
must take great pains to teach him to do so. 

Some patients manage in one or two lessons to 
apply this artificial aid more perfectly than the surgeon 
himself, while others will require to be shown a great 
many times. The ear will not always bear the presence 
of this foreign body without considerable irritation, 
therefore the patient should be cautioned not to wear 
the wick more than a few hours a day at first, gradually 
increasing the time until it is worn all day long. But it 
is never advisable to leave it unchanged more than 24 
hours, and the best plan, perhaps, is to put it in every 
morning and to take it out at night. 
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Occasionally the patient will experience extra diffi- 
culty in adjusting the wick so as to obtain the due in- 
crease of hearing-, and is tempted to continue his efforts 
until irritation is set up. Against this he should be 
carefully warned. If inflammation should result, the 
use of the plug must be deferred until it has quite 
subsided. 

It is necessary for the proper effect of the wick to be 
gained that it should be slightly moist, otherwise its 
advantages are greatly minimised. To prevent drying 
it is well to add a little glycerine to the water with 
which it is moistened. 

Cases suitable /or its application, — It is most useful where 
there is a large perforation, particularly if this involves 
the lower portion of the membrane, in which case it 
seems that the larger the perforation the more chance of 
the artificial aid being of service. It is especially 
adapted for use when the perforation is kidney-shaped. 
(See fig. 27). 

In cases where the patient notices that his hearing is 
always considerably improved immediately after syring- 
ing, the surgeon may be almost certain to obtain good 
results from the; use of the wick ; and indeed in no case 
of considerable perforation should he omit to test its 
value, except where profuse discharge or any tendency to 
acute inflammation contra-indicate its use. Occasionally, 
even when its careful application has failed to prove 
beneficial at the first trial, yet, if after the lapse of a 
few months, it is tried again, the second attempt may 
prove successful. 

As already stated, this little contrivance will fre- 
quently act as if by magic, and every aural surgeon has 
come across cases in which the patient, long supposed 
to be past all aid, has been by its means restored to 
intercourse with the world. 
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The most perfect success that I have ever witnessed 
in connection with this was in the case of a lady who 
had been wearing an artificial tympanum on each side 
for thirteen years. When removed, the hearing- distance 
was only i per cent, by my watch, but when the wicks 
were inserted this was increased to between 60 to 70 
per cent. In other words, without these aids she could 
scarcely hear loud conversation at the shortest distance, 
whereas by their use her hearing was practically 
normal ; and curiously enough in her case there was 
scarcely any part of the membrana tympani remaining 
on either side. 

As a rule the beneficial effect increases as time goes 
on, and in those very few instances that have come 
under my notice where the hearing power has decreased, 
this has been due to the healing of the membrana tym- 
pani in such a manner as to interfere with its proper 
vibration. 

Complications of chronic suppurative catarrh : — 

Granulations. 

Polypi. 

Exostosis. 

Loss of ossicles. 

Ostitis, caries and necrosis. 

Facial paralysis. 
Granulations and Pol3rpi. Pathology, — I propose 
to consider these granulations and polypi together be- 
cause of their pathological relationship. They are, in 
nearly every case, the result of chronic suppurative 
inflammation alone, or of this condition combined with 
periostitis. 

In the former case the tendency is to develop from 
granulation tissue to myxoma, through gradual stages 
to soft fibroma, until the dense fibroma is reached, and 
this again may go on to ossification. 
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If there is not much increase in substance, the condi- 
tion never passes beyond that of granulations or a gra- 
nulating- surface, but tends finally to produce a layer of 
fibrous tissue which may fill up a portion of the tym- 
panic cavity. This will leave a cushion of newly formed 
fibrous tissue adherent to the inner wall of the tympanum, 
and in some cases adherent on the outer side to the 
remnants of the membrana tympani. I may here 
remark that this is a very unfavourable condition as 
regards the hearing power. 

If, on the other hand, increase of substance occurs 
and the granulation enlarges, a polypoid tumour or 
polypus is the result. This may grow larger and larger 
until it fills up the meatus, and may even protrude from 
the external opening. These polypi pass through the 
same histological stages (from myxoma to fibroma) as 
already described. They are covered by a layer of 
mucous membrane with epithelium corresponding to 
that of the surface from which they have grown. Thus 
we may have them covered with columnar ciliated epi- 
thelium, or with the stratified squamous variety. They 
are well supplied with blood-vessels, which sometimes 
increase to such an extent as to bring the tumour under 
the class of angioma. Occasionally clefts and cavities 
lined with epithelium are found in polypi, these cavities 
being due to the union of two epithelial surfaces leaving 
a space between. 

Soft, rapidly-growing granulations or polypi are 
almost always to be met with in the course of periostitis, 
caries or necrosis. They correspond exactly to the 
fungating granulations found around diseased bone in 
other parts of the body, and rarely pass beyond the 
stage of myxoma unless the ostitis becomes very chronic. 

From the foregoing pathological history of polypi, 



130 DISEASES OF THE EAR. 

three forms of this tumour will have been accounted for ; 
namely : — 

1. Myxoma. 

2. Fibroma (which again may be subdivided into the 
loose and dense variety). 

3. Angioma. 

To these must be added epithelioma, a very rare 
form of polypus. 

Early authorities were in the habit of dividing polypi 
into false and true, according to whether they were soft or 
firm ; the false therefore corresponding to the soft myxo- 
matous polypi, and the true to the firmer fibrous ones. 

Diagnosis.— \Jn\ess there has been pre-existing otor- 
rhcEa, the occurrence of polypi and granulations is 
almost impossible ; on the other hand, whenever in the 
course of otorrhoea blood is found mingling with the 
pus, their presence may be confidently predicted. 

To discover granulations and the smaller polypi, the 
meatus must be carefully cleansed, either, by syringing 
or drying out by means of cotton-wool mops,** then 
the speculum and a good light will reveal their pre- 
sence. It is often impossible to diagnose between a 
small polypus and a granulating surface by these 
means alone, but the use of a probe with flattened 
end will soon decide the point, for if this can lift up or 
pass round the mass, it must of course be a polypus. 
Granulations and the smaller polypi are almost always 
of a bright red colour, but they assume a paler tint when 
developed into fibrous tissue. 

* These are made by twisting a little absorbent cotton-wool round 
the end of a cotton-holder. The best form of holder is an ordi- 
nary probe, the rounded end of which has been filed flat ; this flat 
end readily twists up the wool and yet allows the mop to be easily 
slipped ofl" after use. 
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Polypi may also be mistaken for exostoses, but the 
hardness of the latter when felt with a probe, makes it 
an easy matter to distinguish between them. 

Again, we sometimes, although very rarely, have to 
do with a sebaceous tumour projecting from the wall of 
the meatus which bears a resemblance to a polypus, 
but in such cases there is rarely any discharge, and by 
its appearance as well as by application of the probe, a 
correct diagnosis is easily made. 

When the polypus comes near to, or projects from the 
opening of the meatus, it may be mistaken for a furun- 
culus, especially as the surface of these polypi is often 
pale like the skin. A probe passed round the tumour 
will, however, at once resolve the difficulty. 

A polypoid outgrowth of epithelioma may sometimes 
be taken for an ordinary polypus. Although with the 
former we also get purulent discharge, very often con- 
taining blood, and it is a distinct polypoid growth ; yet 
these may be distinguished by the age — the patient 
being usually past middle life, by the cachexia, by the 
rapid growth of the tumour, especially after partial 
removal, by its brittle nature, and by the intense pain 
produced by the tumour itself. These are usually suf- 
ficient data to enable us to form a correct diagnosis, but 
the matter may be made certain by the microscopical 
examination of a portion. 

There is another very rare form of disease which may 
be mistaken for an ordinary polypus, namely, a true 
angiomatous tumour of the surrounding tissues, a por- 
tion of which may project into the meatus in the form of 
a polypus. This may be recognised by the tendency to 
haemorrhage which is excessive on any attempt at re- 
moval. This tumour is also generally accompanied by 
very great pain. 

K2 
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It is important to distinguish between the ordinary 
slow-growing polypi and those of an inflammatory 
origin (for signs of ostitis, caries and necrosis, see page 
139), on account of the difference in the treatment, as will 
presently be seen. 

Treatment of granulations.— When granulations 
are abundant, it may be advantageous to break them 
up with forceps before proceeding to other means; but 
as a rule this is not necessary. 

By caustics, etc, — Various caustics have been used for 
the purpose of destroying granulations; as nitrate of 
silver, chloro-acetic acid, iodoform, chromic acid, and 
perchloride of iron. 

Nitrate of silver, — This should be used either in the 
form of a strong solution (30 grs. to i oz.) applied by 
means of a cotton mop at the end of a probe or cotton 
holder, or in the solid state. For the latter purpose the 
following will be found a very practical method. Heat 
the rounded head of a probe to redness in the flame of a 
spirit lamp, and plunge it into some powdered nitrate 
of silver. On withdrawal, a bead of nitrate of silver 
will be found fused on the point, and this may be readily 
applied through a speculum to the granulations. 

This caustic answers well for granulation surfaces 
and small granulations, but its action does not penetrate 
deep enough to make it of value when they are more 
abundant. 

Chloro-acetic acid and iodoform are strongly recommended 
by some aural surgeons, but I prefer the following. 

Chromic acid, — I have always found this the best form 
of caustic whenever penetrating power is required. Its 
effect passes deeply into the tissues, so as readily to 
shrivel up granulations and even small polypi. It should 
be used in the following manner. 
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The tip of a probe or cotton-holder should be covered 
with a little tig-htly twisted cotton-wool and slightly 
moistened. A few crystals of chromic acid must then 
be picked up at the tip and applied through a speculum 
to the diseased tissue. 

The galvanO'Cautery, — This is a very useful means of 
destroying large granulations, but requires consider* 
able care. 

By astringents^ stimulants^ and dehydrates. — Powdered 
burnt alum applied to the cleansed surfaces makes an 
excellent astringent, but it has the disadvantage of 
caking and thus forming a mass that may be difficult to 
remove. Powdered acetate of lead was at one time 
much recommended, as was also tannic acid, but these 
have now all given way to alcohol, which undoubtedly 
yields the best results, except when the granulations are 
accompanied by inflammation. The alcohol should be 
used as already described. Perchloride of iron is a 
very useful astringent, especially when there is a 
marked tendency to haemorrhage. It may be used 
as an adjunct to alcoholic instillations (Tr. Ferri Per- 
chlor. 5 j, to Sp. Vini Rect. J ij) ; or applied by means 
of a small cotton-wool mop, either in the form of the 
anhydrous powder, or Sir James Simpson's saturated 
solution of the salt in glycerine (See Appendix). 

Granulations with inflammation are best treated by 
counter- irritation (/>., blisters behind the ear), together 
with the application of nitrate of silver. 

In all cases the otorrhcea must be treated as well as 
the granulations. 

Treatment of poljrpi. — Ordinary polypi should be 
treated first by removal, and secondly by destruction of 
the stump or unhealthy surface from which they may 
re-form. The latter is most important, as without it a 
polypus is sure to grow again. 
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Removal, — Simple syringing will occasionally remove 
a polypus, but this is rare, and cannot be depended 
upon. 

Torsion by means of forceps or snare, — This consists of 
seizing the polypus as low down as possible, either by 
some kind of forceps, or by means of a wire snare, and 
then twisting it round and round until it is torn off. 




Fio. 31.— Toynbee's or Hinton*8 polypus forceps. 

Numerous forceps have been devised for this purpose ; I 

prefer Toynbee's or Hinton's ring forceps (see fig. 31). 

Strangulation, — Instead of twisting the polypus sufiici- 
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ently to tear it off, it may simply be twisted enough to 
produce strangulation, and thereby death of the tumour, 
which will then come off in a few days as a slough. This 
treatment is most appropriate when the pedicle is very 
strong, and the surgeon fears that the parts surrounding 
it may be injured by actual torsion. 

By the mare, — (See fig. 32). The snare may be used 




Fio. 32.— Polypus snare. 

to cut through the pedicle instead of torsion, and, al- 
though this does not remove the tumour so completely, it 
is a favourite method with many surgeons, and I myself 
prefer it in those few cases where it is advisable to re- 
move inflammatory polypi. 
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By the cutting ring, — This instrument is sometimes used. 
It consists of a long handle terminating at the end by a 
small ring, the inner edge of which is sharpened. The 
ring is passed over the polypus, and, on withdrawal, the 
sharp edge cuts through the pedicle. 

By breaking up. — Frequently the polypus is so soft that 
removal en masse is impossible. It must then be broken 
up by means of forceps. 

By destroying vitality. — Occasionally a firm polypus 
with a broad base presents difficulties in removal by 
any of the above means ; its vitality may then be de- 
stroyed in the following manner. Chromic acid or some 
other penetrating caustic should be inserted right into 
the centre of the tumour, which will then die and come 
away in a few days in the form of a slough. 

Of all the above methods, that by torsion or by the 
snare will be generally found the most practical. 

The surgeon will be much assisted in the removal of 
these growths, by previously placing the patient under 
the influence of an anaesthetic. Although this is by no 
means a necessity, especially when the polypus is large 
and firm, yet whenever it is small, friable, deep-seated, 
or multiple, the advantages of having the patient per- 
fectly still are very great. For first, the least flinching 
on the part of the patient puts the meatus in darkness or 
out of view ; and second, unless there is complete still- 
ness it is often extremely difficult to get a good hold of 
the polypus at the first attempt, and, unless this is done, 
the haemorrhage from the injured tissue completely ob- 
structs the view. 

In my hands, cocaine as a local anaesthetic in these 
cases has not proved to be of real service, probably 
because the solution of cocaine is not readily absorbed 
by the cutaneous surface of the meatus, and so does not 
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produce anaesthesia of this very sensitive part; and also 
because it does not penetrate sufficiently into the sub- 
stance of the polypus itself. 

Destruction of stump. — After the polypus has been re- 
moved, it is necessary to destroy the stump or surface 
from which it has grown. This is best done by the use 
of caustics or galvano-cautery, together with the alco- 
holic treatment. 

The bleeding caused by the removal of the polypus 
usually prevents the caustic being satisfactorily applied 
immediately after the operation ; it is therefore better 
to wait one or two days before doing so. But the alco- 
holic instillations should be commenced at once, and 
continued as long as there is any purulent discharge. 
As already stated, this after-treatment is all- important. 

Exostosis. — On referring to page 80 it will be seen 
that a kind of multiform exostosis occasionally results 
as a complication of chronic otorrhoea. This is pro- 
duced in some cases by the ossification of small polypi, 
in others by an outgrowth of bone from chronic peri- 
ostitis. 

Loss of ossicles. — In cases of great destructive sup- 
purative disease of the tympanum, one or more of the 
ossicles may become detached and lost. This usually 
takes place through the loosening of their attachments 
and destruction of the blood supply ; hence necrosis en 
masse results. 

The incus is the bone most frequently lost, as might 
be expected on account of its less strong attachments, 
and more restricted blood supply. 

The malleus is not often lost, because it is attached 
firmly to the membrana tympani, and from this it re- 
ceives an ample blood supply. Therefore so long as a 
remnant of the upper part of the membrane remains. 
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this ossicle need not be lost ; and as a matter of fact, we 
often find that the handle of the malleus is a prominent 
object in those cases where scarcely any of the mem- 
brana tympani is left. 

The stapes rarely comes away, but if this should 
happen, the function of the internal ear is, of course, 
destroyed, as the oval plate forms part of the wall of 
the vestibule, and therefore its loss allows the escape 
of the fluid contained in the labyrinth. 

The loss of the whole of the membrane and the two 
first ossicles need not involve anything like complete 
deafness, provided that the stapes is in situ, that the sta- 
pedius is attached, and that there are no adhesions 
causing anchylosis or fixation ot the stapes. 

In a typical case of this kind, which came under my 
notice at the Royal Ear Hospital, the patient, a lawyer's 
clerk, had sufficient hearing with the affected ear, (which, 
however, was the better of the two) to carry on his 
ordinary duties, and on measuring, I found his watch- 
hearing power to be one-fourth of the normal. 

Periostitis^ ostitis^ caries and necrosis. — Some 
amount of periostitis and ostitis almost always accompan- 
ies acute inflammation of the tympanum. This is much 
more marked when the osseous portion of the meatus is 
involved, because of its intimate connection wich the 
periosteum and skin (see page 8) ; in such cases in- 
flammatory polypi are very frequent. These must be 
treated in the same way as other cases of acute inflam- 
mation of the tympanum and meatus ; and blisters, kept 
open if possible, will always be found of great service 
when periostitis exists. 

Chronic inflammation of the periosteum and bone is a 
frequent complication of chronic otorrhcea, and is speci- 
ally liable to occur in patients of a strumous diathesis. 
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This renders the condition much more difficult to treat, 
and more tedious in its course, while the prognosis be- 
comes graver on account of the increased danger to the 
meninges and brain. When this condition passes on 
to caries or necrosis, the progress of the case be- 
comes much slower, and the prognosis still more un- 
favourable. 

Diagnosis, — ^When periostitis is unaccompanied by 
caries or necrosis, the diagnosis may be very diffi- 
cult; the presence of granulations, and the obstinacy 
in healing being the signs mainly to be depended upon. 
But the task is easier when caries or necrosis exist. 
The discharge is then grey or brown, foetid (even 
when the ear is kept well syringed) and slightly 
tinged with blood, and it occasionally contains small 
gritty particles of dead bone. The granulations are 
more abundant, and indeed will frequently surround the 
carious spot or necrosed portion^ and any uncertainty 
in the diagnosis will be resolved if, on inserting a probe, 
bare bone is felt. So that whenever a mass of granu- 
lations is seen, search should be made by means of a 
probe for a carious spot. I need scarcely say that the 
probe should be used with caution whenever its point is 
out of view. Again the speculum may reveal the ne- 
crosis itself. 

The most frequent portion to necrose is some part of 
the vaginal process which forms the wall of the bony 
meatus, but any part of the petrous or mastoid bone may 
be so affected, and very large pieces have been known 
to come away through the enlarged meatus. Some- 
times the cranium itself may be perforated by this means, 
so that the dura-mater is laid bare. In all these cases 
there is great danger of meningitis and pyaemic infection. 

Ireaiment. — In this disease the use of alcohol, chromic 
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acid, and other active irritants is contra-indicated. 
Rapid healing by means of boracic acid powder is un- 
wise in many cases, for occasionally if the surfaces are 
healed and the discharge stopped rapidly, disease of 
some neighbouring portion of bone will break out. 
Therefore the slower modes of healing are to be pre- 
ferred. 

Frequent injections of carbolic acid and zinc are very 
suitable, and, when the ear will bear it, I often make 
use of dilute nitric acid (^ per cent, solution, to which 
some carbolic acid has been added, see Appendix) with 
marked benefit. The nitric acid partially dissolves the 
carious particles, and thus gets rid of them more easily. 

Sometimes a carious cavity in some part of the tym- 
panum, especially at the top, is found to be filled with a 
caseous material. This requires to be very carefully re- 
moved by syringing, and the cavity afterwards mopped out 
with a solution of nitrate of silver. Unless this is done, 
there is little chance of healing the part, and I am quite 
in accord with Dr. Barr (Glasgow) who regards these 
deposits as a possible source of tubercular infection. 

Besides these various means of cleansing, local appli- 
cations of some caustic, of which nitrate of silver is the 
best, are necessary. When dealing with carious cavities 
or granulation surfaces, I like to apply a strong solution 
of nitrate of silver by means of a cotton mop at the end 
of a probe, which must, however, occasionally be bent 
in order to be at the proper angle for introduction. 
But for granulations and inflamed polypi which fre- 
quently accompany this condition, the solid nitrate of 
silver fused at the end of a probe (see page 132) is pre- 
ferable. This should be applied freely to the diseased 
surfaces, and must be repeated from time to time. If the 
polypi become large enough to interfere with the due 
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exit of pus, they should be removed by means of a snare. 
Counter-irritation, especially by blisters kept open, will 
occasionally prove very useful. 

When necrosis takes place, the necrosed portion 
should be removed by means of forceps, assisted some, 
times by syringing*, as soon as the dead bone is suffici- 
ently loose to come away readily. But from the impor- 
tant relations of the auditory apparatus, it is obvious 
that in this position the sequestrum cannot be removed 
so early as it might be in other parts of the body, so that 
the course of necrosis here is extremely tedious. 

Again, the size and shape of the sequestrum may be 
such as to render its removal extremely difficult, even 
when it has quite separated. In these cases dilute nitric 
acid injections, as already recommended, will sometimes 
prove of much service by decalcifying the sequestrum, 
and thus softening the prominent spiculae which are apt 
to interfere with extraction. 

General health.^-As disease of the bone usually occurs 
in debilitated patients, and is very tedious in its course, 
careful constitutional treatment is always necessary. 
The diet should be of the most generous kind, aided by 
alcoholic stimulants, moderate in quantity and taken 
with the food ; and sea-side residence, or failing that 
at least good country air, is almost indispensable. 
When advising a residence at the sea-side, the patient 
should, however, be warned against bathing in the sea, 
lest the cold sea-water should get into the ear and 
set up acute inflammation which might prove fatal. 
Tonics, such as the mixed phosphates, phosphates of 
iron, quinine, strychnine, etc., together with cod-liver 
oil, are also, as a rule, necessary. 

Prognosis, — This is very much graver than when the 
otorrhoea is unaccompanied by disease of the bone; but 
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Still the prognosis is not so serious as at first sight it 
would appear to be; for Nature with her customary 
foresight, gradually forms a bulwark around the dis- 
eased part with organised lymph, thus cutting it off 
from the deeper and important tissues. Indeed cases 
have been known where almost the whole of the 
petrous bone has come away in the form of a seques- 
trum, and yet the patients have made a good recovery 
as far as the disease itself was concerned. 

The dangers to be apprehended are acute inflamma- 
tion rapidly extending to the cranial cavity, menin- 
gitis, pya3mia and abscess of the brain, which will be 
presently considered. 

Facial paralsrsis. — Facial paralysis, or in other 
words, paralysis of the portia dura of the 7th pair, 
occasionally takes place during the course of suppura- 
tive disease of the ear. 

The liability to implication of this nerve will be readily 
understood when its relation to the tympanum is taken 
into account. It must be borne in mind that the aquae- 
ductus Fallopii, containing the nerve, is flrst an inner and 
then a posterior relation to the tympanum. So that 
inflammation may readily extend from the tympanum to 
this tube, and the inflammatory exudation pressing upon 
the nerve will then produce the very characteristic facial 
paralysis. If the pressure extends as far as the origin 
of the great petrosal nerve, paralysis of the uvula will 
also be noticed ; and when the disease is so extensive 
as to destroy the nerve itself, permanent facial paralysis 
will result therefrom, and no treatment will be of any 
avail. 

Fortunately, however, the mischief is usually but 
partial, and the nerve recovers its function as the parts 
become healthy. Repeated blistering behind the ear 
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will frequently relieve the pressure on the nerve, and 
and thus aid in restoring^ its function. A^ain, after all 
the inflammatory symptoms have passed away, galvan- 
ism (faradisation) will sometimes prove bendidal. 

Mastoiditis, or inflammation of the mastoid process 
may be considered as a complication of suppurative in- 
flammation of the tympanum, and can be divided into super- 
ficial and deep, according" to the seat of the inflammation. 

Superficial. Pathology. — Occasionally during the 
course of inflammation (more especially suppurative in- 
flammation) of the deeper portion of the meatus, the 
disease extends through the gap left in the roof of the 
bony meatus by the incompleteness of the vaginal pro- 
cess in this position (see page 7), from thence it passes 
along the fissure between the vaginal process and the 
mastoid bone, and thus, getting under the periosteum, 
makes its appearance on the mastoid process itself. 
This, in my opinion, is the most common course and 
form of mastoiditis, especially in its acute form. Occa- 
sionally the inflammation spreads upwards and for- 
wards to the temporal fossa, producing swelling and 
deep-seated fluctuation in this position. 

Diagnosis. — The signs of acute superficial mastoidi- 
tis are exceedingly characteristic. A glance at the 
back of the patient's head shows that the auricle on the 
affected side stands out more prominently than that on the 
other. There is considerable redness and swelling over 
the mastoid process which pits on pressure, and is 
generally very tender. If pus has been already formed, 
fluctuation, more or less deep-seated, may be felt. This 
condition is usually accompanied by considerable febrile 
disturbance and much pain. 

Treatment. --hii early incision down to the mastoid 
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process right through the periosteum should always be 
made; this, in the early stage, relieves tension, and 
directly depletes the inflamed parts. In the later stages, 
when pus has been formed, it provides an exit for it, and 
thus prevents burrowing, which, by separating the peri- 
osteum from the bone beneath, is apt to result in exfolia- 
tion of the bone. 

Previous to performing this operation the surgeon 
must carefully examine with his fingers the exact posi- 
tion of the mastoid process, so as to avoid the danger of 
wounding the important structures situated below it. 
The incision should be made vertically, about f of an 
inch in length, and about ^ an inch behind the auri- 
cle. In doing this, the surgeon will often be aston- 
ished at the depth he has to penetrate before reach- 
ing the bone, and this may somewhat disconcert him. 
I have known a case where the surgeon feared he had 
opened into the cranium, and mistook the thick pus 
for softened brain matter. Again, as a rule, the 
posterior auricular artery is divided, and smart hae- 
morrhage is the result. This need not create alarm, 
nor should it be arrested, save in very exceptional cases, 
because usually it will be found that the smarter the 
haemorrhage the greater the relief. 

When the temporal fossa is also implicated, the inci- 
sion should be made a little higher up, but still behind 
the auricle. This will give sufficient exit for the pus or 
serum, for occasionally the fluid is serous and not 
purulent. In these cases the incision must be kept open 
by means of a drainage tube, or by the daily introduction 
of a probe. Light pressure in the form of a pad put on 
over the temporal fossa after the incision, will prevent 
the cavity from refilling, and will accelerate the healing 
process. 
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Poultices constantly renewed should always be em- 
ployed and continued until all signs of acute inflamma- 
tion have subsided. 

Some surgeons advise cold applications in the treat- 
ment of mastoiditis, but I am very averse to these. 
Again, leeches behind the auricle are often employed, 
but this method of depletion is not nearly so effective as 
the incision. A smart purgative, light diet and perfect 
rest are to be prescribed. 

Sometimes this condition becomes chronic and there 
is a sinus leading from the mastoid process to the meatus, 
but as this practically involves the bone, its treatment 
will be taken with deep-seated mastoiditis. 

Deep Mastoiditis. — Occasionally in the course of 
acute or chronic suppurative inflammation of the tym- 
panum the air-cells of the mastoid process become 
affected through the extension of the disease. 

Course and diagnosis, — Acute deep mastoiditis is char- 
acterised by intense deep-seated pain, with tenderness 
over the mastoid process, more especially when the part 
is percussed. There may be little or no swelling of the 
superficial tissues but frequently the whole of the outer 
bony wall is involved, and then we have all the signs of 
superficial mastoiditis already described, while the in- 
flammation of the bone frequently results in perforation 
of this outer wall. Thus, we get an abscess appearing 
behind the ear which communicates with the mastoid 
cells; and this, when opened, allows of fluid to be 
syringed right through the mastoid cells, tympanum, and 
so, by the perforation in the membrana tympani, out 
through the meatus ; and vice versa. 

In these deep-seated acute cases the febrile disturb- 
ance is even more marked than in the superficial ones, 
and this is much more liable to be accompanied by some 

L 
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signs of cerebral mischief, which may result in severe 
meningitis and death. 

The inflammation often passes from the acute to the 
chronic stage, or indeed it may be chronic from its very 
commencement. We are then apt to get a carious 
cavity hollowed out in the substance of the mastoid pro- 
cess, which usually perforates the outer wall if this has 
not already occurred. But occasionally extension of 
the disease takes place in the opposite direction, and the 
lateral sinus becoming involved, a clot of blood is the 
result, and this may prove fatal in one of the three fol- 
lowing ways : — 

1. By exciting fatal meningitis. 

2. By breaking up and producing pyaemia. 

3. By producing a secondary abscess in the brain 
substance. 

Treatment, — The treatment of the acute form is similar 
to that of the superficial variety. Some aural surgeons 
use leeches instead of making an incision, but I very 
much prefer the latter method as it depletes the deeper 
structures much more thoroughly and, as a rule, gives 
immense relief. 

Should this, however, together with the poulticing, be 
found insufficient to allay the symptoms and the sur- 
geon fears extension inwards, he should proceed at once 
to open into the mastoid cells. 

This operation requires a certain amount of care on 
account of the close proximity of the lateral sinus, and 
also for this reason, a perforator (see Fig. 33) is prefer- 
able to the ordinary trephine. 

Drilling the Mastoid— The patient being under the 
influence of an anaesthetic, a crucial incision should be 
made behind the auricle, so that its centre is about half 
an inch behind the meatus and on a level with it. The 
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surface of the bone should then be examined, and if 
there are any signs of softening, the point of the knife 
will be sufficient to perforate into the mastoid cells. 
But if there are no such signs, then a place for perfora- 
tion must be selected, for which purpose I prefer taking 
the mastoid process itself as the guide, and perforating 
about its centre. 

The perforator is first used as a drill or bradawl, the 
guard being fixed so that it cannot penetrate further 
than a quarter of an inch ; if this fails to open into the 




Fio. 33.— Mastoid perforator. 

cells then either a dentist's elevator must be used 
to break away the bone, or a strong steel probe to 
break through. If these means still fail it is rarely 
wise to perforate much deeper, because in all pro- 
bability there are no large mastoid cells present. And 
there can be little or no advantage in perforating the 
inner table of the skull, while there must be considerable 
danger in attempting to do so, for the bone in this posi- 
tion varies very much in thickness, and the lateral sinus 
may be very close. 

In performing this operation on a child it must always 
be borne in mind that the mastoid process and air-cells 
are not nearly so much developed as in the adult. 

L2 
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Perforation into the cells in these cases does not al- 
ways give exit to pus, nor indeed is this necessary in 
order to obtain the marked benefit which usually follows 
the operation ; simple drilling- of the bone substance 
itself being often sufficient to arrest the inflammation. 
Syme, Lister and other surgeons have pointed out the 
same thing in respect to inflammation of the tibia and 
other bones. 

In acute mastoiditis this operation is almost always 
followed by a remarkable fall in temperature and great 
relief to the cerebral symptoms, and undoubtedly it is 
frequently the means of saving the patient's life. 

Both the deep and superficial varieties of acute mas- 
toiditis are liable to become chronic ; this, perhaps, is 
more frequently the case with the former. Then we 
may get a sinus opening behind the ear, more or less 
freely connected with the cells and tympanic cavity in 
the former, and directly with the meatus in the latter, 
variety of the disease. 

These cases are usually very tedious, and there is 
always considerable danger to the patient of extension in- 
wards; and, being necessarily complicated with disease 
of the bone, this sometimes leads to necrosis of large 
portions or to extensive caries. 

A free passage should be kept throughout the sinus 
by frequent syringing from meatus to wound, and from 
wound to meatus. And if the wound tends to close be- 
fore the discharge and other signs of disease have 
disappeared it should be kept open by means of a 
drainage tube or by the frequent introduction of an oiled 
probe. Injections of warm water containing a little 
Condy*s fluid, carbolic acid, or in some cases boracic 
acid, should be used. Sulphate of zinc may be added 
to the carbolic injection, or when the parts will bear it 
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the nitric and carbolic injection (see Appendix) is most 
serviceable. 

If necrosis should occur the sequestrum or exfoliation 
should be removed as soon as possible. This can of 
course be done earlier than when the necrosis is in the 
petrous bone. If there is sub-acute inflammation blis- 
ters will often give considerable relief. 

The same rules for general treatment must be applied 
in these cases as have been already described in the 
treatment of caries and necrosis. 



Cerebral Complications : — 
Meningitis. 
Cerebral Abscess. 

Slight cerebral irritation (probably meningitis) fre- 
quently accompanies acute inflammation of the tympa- 
num or its adjacent parts, and is due to extension of 
inflammation to the meninges. This is characterised by 
severe localised headache, referred usually to the tem- 
poral or occipital region which may be tender on 
percussion ; by fever with well-marked evening rise 
and morning fall ; and if long continued, by wasting of 
the body generally. 

Treatment. — Absolute rest in bed and perfect quiet are 
indispensable. These alone are often suflicient to allay 
the irritation and overcome the cerebral symptoms, but 
at the same time it is advisable not to trust entirely to 
them. 

A smart purgative should be administered, especially 
when, as is frequently the case, the bowels are consti- 
pated. 

Counter-irritation in the form of a blister behind the 
ear or at the nape of the neck is often of great beneflt, 
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relieving the pain and other symptoms. Depletion, by 
means of leeches or by an incision made down to the 
bone (see p. 144) may sometimes be needed, but as a 
rule this is only necessary in the severer forms ; a few 
days rest in bed with a blister and purgative being 
sufficient to remove an ordinary attack of cerebral irri- 
tation. 

From the above it will be seen that the prognosis, in 
milder cases at least, is favourable ; but of course the 
surgeon can never be certain that the mischief will not 
so extend as to produce severe meningitis or abscess in 
the substance of the brain. 

In severer forms of meningitis all the symptoms 
above mentioned are aggravated while the fluctuations of 
temperature are often very marked, sometimes rising 4** 
or 5» at night, and falling to a similar extent in the 
morning. 

Cerebral aijrwj.— Sometimes the inflammation runs a 
chronic course and then, in my opinion, there is more 
liability to abscess in the substance of the brain. 

The symptoms in these cases may be so slight as not 
to be noticed by either the physician or patient, even 
when a large abscess already exists. 

The mode in which the disease extends from the ear 
to the substance of the brain is not very clear at first 
sight; but on careful post-mortem examination the 
veins in the bone leading from the tympanum or mastoid 
cells and the venous sinus into which they open will be 
found filled with a solid clot ; again, the veins leading 
into this sinus from the brain substance will also be found 
similarly affected. This shows that the infection first 
extends to the sinus from the veins of the bone and then 
the small cerebral veins become infected backwards, 
(e*g' against the current of the blood) until the brain 
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substance itself is reached ; and here an abscess is pro- 
duced.** 

From the foregoing it will be seen that the site of the 
abscess will depend upon which sinus is involved. 
Affection of the lateral sinus will produce an abscess in 
the cerebellum, whereas a cerebral abscess may be 
caused by affection of the superior petrosal sinus. 

It is almost needless to state that even in those cases 
where a cerebral abcess can be diagnosed with cer- 
tainty, no treatment can be of any avail. 

PTiEMiA. — Occasionally a case will end fatally 
through pyaemia being set up, either directly from the 
diseased bone, or from the breaking down of a venous 
clot in the lateral sinus, or in one of the smaller veins. 

The scope ot this work will not admit of any detailed 
description of pyaemia, therefore the reader is referred 
for this, and also for further information concerning 
meningitis and cerebral abscess, to works on medicine 
and surgery. 

• This explanation I have adopted after careful post-mortem exa- 
mination of several typical cases. 
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CHAPTER Vm. 

DISEASES OF THE MIDDLE EAR CONTINUED. 

Neuralgia. — ^Neuralgia affecting the auditory appara- 
tus, and more particularly the middle ear, does occasion- 
ally occur, although not so frequently as is usually 
supposed. 

Causes. — ^Dental irritation is the most common ; but 
any of those debilitating causes that are liable to set up 
neuralgia in other parts of the body — ague more 
especially — may produce it here. 

Symptoms and diagnosis, — ^Pain of the well-known 
neuralgic type, usually affecting one side. This is often 
associated with neuralgia of the face and scalp on same 
side, and is frequently aggravated by coming into a 
heated atmosphere, with a tendency to get worse at 
might or at certain times of the day, or even sometimes 
taking on a distinctly periodic type. 

It is readily diagnosed, under ordinary circumstances, 
from acute inflammation by the absence of all inflam- 
matory signs and symptoms and by there being no lack 
of hearing power. But it must not be forgotten that 
certain cases of acute inflammation of the tympanum 
are accompanied by neuralgia and thus the severe pain 
is often continued while the inflammation is subsiding ; 
in these mixed cases there may be much difficulty in 
recognising their neuralgic nature. Again, neuralgia 
is one of those diseases which are easily simulated, and 
this form of malingering is naturally very difficult to 
detect. 

Treatment. — ^This should be similar to the treatment 
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of neuralgia in other parts of the body. Should any 
existing cause for it be found, such as a decayed tooth 
for example, that should be removed. This may be 
enough to arrest the neuralgia, but as a rule in these 
cases, as in all those where no reflex irritation can be 
traced, constitutional remedies are necessary. Quinine 
is the most valuable medicine for this purpose, especially 
where the neuralgia is due to malaria. Indeed, when 
no reflex cause is evident careful examination of the 
history of the patient should be made, as to whether his 
residence is or has been in an aguish district. For at 
times a patient, who has some other slight middle ear 
affection, will complain of occasional severe pain which 
may readily be ascribed to recurrent inflammation, 
whereas it is in fact due to malarious ague and will 
readily yield to the exhibition of quinine, cinchonine 
or arsenic. In the case of quinine I generally prefer to 
give 4 large (5 grains) doses — after an aperient— within 
36 hours, and then to continue with smaller ones. 
Where quinine fails chloride of ammonium in 30 
grain doses may succeed ; or again tincture of gelse- 
minum (10 minim doses) sometimes effects a cure ; or in 
fact any of the regular anti-neuralgic remedies may be 
tried. When the neuralgia is due to debilitating causes 
tonics should be given. 

Specific Affections. — The middle ear is undoubtedly 
affected by rheumatism and gout, often as demon- 
strated by the late Mr. Harvey, through their action 
upon the joints of the ossicles. The diagnosis is 
sometimes difficult, but the existence of these conditions 
in other parts of the body and the previous history of 
the patient are generally sufficient. 

The treatment must be almost entirely constitutional, 
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but in cases of acute gouty inflammation the appropriate 
local treatment, (see [). 87) as already laid down, must 
also be observed. 

Syphilii. — A priori one would expect that secondary 
syphilitic affections of the tympanum would be a very 
frequent complication in syphilitic pharyngitis; but this 
is not so, for they are of comparatively rare occurence. 

When it exists, the various syphilitic conditions must 
be treated constitutionally in the ordinary way, together 
with naso-pharyngeal injections of a mild character, such 
as solutions of chlorate of potash, carbonate of soda or 
chloride of ammonium. Applications of nitrate of silver 
and of perchloride of mercury, or mercurial fumiga- 
tions may be useful. The Eustachian tube must be 
kept open by means of Politzer*s bag which is to be 
preferred to the catheter ; for if the beak of the latter 
should enter the ulcer the cellular tissue might be in- 
flated, producing pharyngeal emphysema (see p. 42). 

In some cases suppurative catarrh is set up with per- 
foration, &c. Then the treatment for ordinary otorrhoea 
must be observed and the addition of a mercurial pre- 
paration to the injections or instillations is advisable. 
(See Appendix). 

Carcinoma. — Carcinoma of the middle ear is very 
rare, but occasionally a carcinomatous pharynx will 
produce middle ear affection from closure of the Eusta- 
chian tube. Its diagnosis, treatment and prognosis 
scarcely come within the scope of this work. 

Obesity. — Obesity by itself or as a complication, will 
sometimes produce middle ear deafness from closure by 
pressure upon the Eustachian tube, as pointed out by the 
late Mr. Harvey. In fact the origin of the Banting 
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treatment was due to Mr. Harvey's having diagnosed 
Mr. Banting's deafness as resulting from obesity, and 
this being removed by suitable anti-corpulent diet, the 
hearing power was restored. 

The essence of this anti-corpulent treatment consists 
in abstention, more or less complete, from fat-forming 
foods, such as fats, starches and sugars, as well as from 
malt liquors, effervescing and sweet wines ; all of which 
favour the increase of adipose tissue. The amount of 
tissue-forming foods should be carefully kept up, and 
the necessity for bodily exercise insisted upon. Lastly, 
the administration of saline aperients once or twice a 
week to relieve the portal system, is a most important 
part of the treatment. 
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CHAPTER IX. 

DISEASES OF THE PERCEPTIVE APPARATUS. 

This portion of the ear is fortunately much less liable to 
disease than the rest of the apparatus, for from its inac- 
cessibility the lesions are often very obscure, and their 
satisfactory treatment is most difficult. 

Moreover, though the surgeon, by means of the 
tuning-fork, etc., can easily recognise the existence of 
a lesion in the preceptive apparatus, yet it is frequently 
impossible to diagnose between an affection of the 
nerve centre, the trunk of the nerve, and the internal ear. 

Any disease of the brain involving the nerve centre 
will produce deafness more or less marked; and if 
there is much pressure, the soft portio mollis is readily 
destroyed, and permanent complete deafness results. 

This latter is apt to occur in cerebrospinal meningt/is 
from effusion of fluid in the sub-arachnoid space, and in 
certain intra-cranial lesions which produce infantile 
convulsions. Some fevers, as typhus or typhoid, may 
produce temporary deafness by involving the auditory 
nerve centre ; which condition must not be confounded 
with deafness from the suppurative catarrh which 
sometimes accompanies fevers. 

Again, cerebral tumours, including syphilitic gummata, 
may impair or destroy the hearing power by pressure 
on the auditory nerve centre, or on the portio mollis. 
In such cases it may be exceedingly difficult to localise 
the seat of the disease. 
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The presence of symptoms pointing to disease of ad- 
jacent nerve centres — as interference with the sense 
of sight or of smell— will materially assist in the diag- 
nosis; as also will the existence or otherwise of a 
syphilitic history or syphilitic lesions in other parts of 
the body. In these latter cases anti-syphilitic treatment 
should be employed ; i.e., large doses of iodide of potas- 
sium (10 to 30 grs.) or small doses of perchloride of 
mercury (liq. hydrarg. perchlor. nixx), either of 
which it may be necessary to continue for many 
months. 

Sometimes fracture of the hose of the skull will pro- 
duce more or less complete loss of hearing through 
haemorrhage and consequent pressure at the base of the 
brain. This pressure very frequently is not sufficient to 
destroy the portio mollis, and the patient gradually 
recovers his hearing j therefore in these cases an un- 
favourable prognosis should not be lightly given during 
the first few months after the accident ; but should no 
improvement be manifested within six or nine months 
the prognosis is very bad. 

It is in cases of this nature that faradisation has been 
said to do good. But although I should be inclined to 
try it if the hearing power did not return by the end of 
two or three months, yet my experience of its use has 
hitherto been very discouraging. In fact no active 
treatment on the part of the surgeon is likely to be of 
service. 

Congenital malformations of the auditory nerve or 
nerve centre account for a very large proportion of 
cases of the so-called deaf and dumb. The defect in 
bearing may be caused by the arrest of development or 
by some lesion in intra-uterine life, and thus it is that 
congenital deafness is often associated with lack of 



158 DISEASES OF THE EAR. 

intellig'ence, and that a certain proportion of idiots are 
quite devoid of hearingf power. 

The diagfnosis of deaf-mutism^ from any of the above 
causes is a very simple matter, it being* generally quite 
evident to any observant person, although reference is 
constantly made to the surgeon to decide the question. 
Frequently, however, in a congenital case, parents do not 
discover the deafness of their child until it is old enough 
to begin to talk ; and indeed, even with the most careful 
parents, the defect is rarely noticed before the infant is 
about a year old. This often leads them into the error 
of supposing that the child could hear up to a certain 
age, but that it had afterwards lost the power of doing 
so ; and in these cases it is sometimes difficult to diag-- 
nose between congenital deafness and some cerebral 
lesion occurring during the first eighteen months. 

To ascertain the existence of complete deafness such 
loud sounds should be used for tests as are not accom- 
panied by any shaking of the floor or violent movement 
of the air which may be felt by the child. Thus, stamp- 
ing or slamming a door form no test whatever, whereas 
a shrill whistle (care being taken that the air does not 
fall on the child), or a bell sounded behind its back, are 
perhaps the best means of ascertaining whether or not 
the child is completely deaf. The tuning fork applied 
to the skull is of but little value as a test, not only be« 
cause the attention of the infant will be attracted by 
the contact, but also because it may possibly feel the 
vibrations without hearing them. 

If a sound, like that of a shrill whistle or bell, calls 
forth no notice from the child, that will be practically 

• It must be borne in mind that occasionally severe middle ear 
disease alone will result in such marked deafness that, if the patient 
is young, he may become a deaf-mute. 
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sufficient to prove that the case is one of nerve deafness 
(the auditory nerve in some part of its course), and 
should there also be an absence of any signs of middle 
and external ear affection, the proof may be regarded 
as conclusive. 

It is almost superfluous to say, that in cases of com- 
plete nerve deafness, medical or surgical treatment is 
nearly always out of the question. The prognosis is, as 
a rule, most unfavourable. But occasionally in young 
deaf-mutes — more often where some slight amount of 
hearing power yet remains — we do find that Nature, by 
gradually repairing- some former mischief, restores 
the parts affected sufficiently to enable the patient to 
hear well enough to acquire speech in the ordinary 
way. But this work of reparation rarely takes place 
unless there are signs of it before the child is five years 
old, and no known method of treatment will induce or 
hasten it. 

Affections of the Internal Ear. — ^These may be due 
to one of the following causes. 

1. Pressure exerted on the fluid of the labyrinth. 

2. Inflammation. 

3. Congenital syphilis. 

4. Mumps. 

5. The effect of drugs. 

6. A certain undetermined lesion producing the dis- 
ease known as Meniere's disease. 

7. Exposure to constant jarring- noises (Boiler-maker's 
deafness). 

8. Senile changes. 

I. Preiiure on the labsrrinthine fluid may be due 
to several causes. Thus, a foreign body or plug of wax 
pressing upon the membrana tympani may cause pres- 
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sure on the labyrinthine fluid through the chain of ossi- 
cles and plate of the stapes. Under ordinary circum- 
stances this would be compensated for by bulging of the 
- membrane of the fenestra rotunda ; but when this is pre- 
vented by chronic thickening, etc., or when the pressure 
is more than sufficient to be counter-balanced by the 
bulging, then the internal ear may become affected. 
Thus, in cases of long standing tympanic catarrh where 
the perceptive apparatus has become defective, I think 
that probably this is due to the pressure of the stapes 
not being compensated for by the bulging of the fenestra 
rotunda, owing to its having become thickened by the 
catarrh. 

In some cases of chronic catarrh of the tympanic cavity, 
alteration of the pitch is noticed ; so that the same tun- 
ing fork applied to the two ears appears to strike a 
higher note in the one than in the other. This is due, I 
believe, to the altered tension of the labyrinthine fluid 
from pressure of the stapes as already described. 

Besides producing disturbances of the hearing portion 
of the internal ear, the pressure sometimes affects the 
posterior labyrinth, and then vertigo may result. Thus, 
the mere act of syringing, especially when there is a 
large perforation of the membrana tympani, will fre- 
quently produce giddiness, sometimes with distinct 
rotatory sensations. Now and again a plug of wax or 
foreign body may occasion all these symptoms, and 
the patient might at first be supposed to be suffering" 
from Meniere's disease proper, but on removal of the ob- 
stacle these symptoms will disappear. 

2. Inflammation. — Inflammation confined to the in- 
ternal ear is very rare, but it sometimes occurs without 
any inflammation at all in the tympanic cavity. In such 
cases we have deep-seated pain, usually very severe ; 
but all signs of tympanic affection are absent. 
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Giddiness, staggerin|^, nausea and vomiting are pre- 
sent, and marked tinnitus. The deafness, as a rule, is 
complete on that side, and the tuning fork test shows 
that the skull-hearing is diminished instead of being ex- 
aggerated as in tympanic affections. 

In the course of suppurative catarrh of the tympanum, 
whether acute or chronic, the inflammatory condition 
will sometimes extend to the internal ear. 

Occasionally where there is severe or prolonged tym- 
panic inflammation, as in scarlet fever, there may be 
loss of the stapes which necessarily results in total des- 
truction of the internal ear, and this is probably the 
most frequent cause of the complete deafness met with 
after scarlet fever. Such cases are of course rare, but 
it is not at all uncommon for acute inflammation to ex- 
tend from the middle to the internal ear, thus producing 
more marked deafness, considerable tinnitus, vertigo 
with rotatory sensations, nausea and vomiting. The 
vomiting is frequently a very marked symptom, and 
will sometimes continue for twenty-four hours or more, 
leading the physician to fear cerebral complication. 
But the long continuance of this vomiting, and the pre- 
sence of vertigo and tinnitus together with the signs of 
middle ear mischief, are usually sufficient to enable him 
to diagnose the seat of the mischief. 

In these cases complete rest with blisters behind the 
ear, and two or three leeches in front, together with a 
smart purgative, form the chief methods of treatment 
upon which I rely. Besides these, I frequently give 
large doses (40 min. to i dr.) of hydrobromic acid to 
quiet the nerve irritation. 

Prognosis. — In inflammation of the internal ear the 
prognosis must be very giiarded. As a rule some 
amount of permanent loss of hearing is the result; while 



i64 DISEASES OF THE EAR. 

5. The effect of drugs. — Certain drugs, but especi- 
ally quinine and salicin*, appear to have a direct 
influence on the internal ear, large doses of these 
producing tinnitus an(} deafness. These results, how- 
ever, almost invariably pass off after a time, although 
in some few cases prolonged use of large doses has 
been followed by a considerable amount of permanent 
deafness. The mode in which they act is not really 
known, but arguing by analogy from the effect of 
quinine on the retina, it is generally presumed that the 
drug produces ansemia of the labyrinth, in the same way 
as it certainly does anaemia of the retina. But whereas 
the effect upon the ear is almost always of a most tran- 
sitory character, that on the eye is more permanent ; at 
least, so we are informed by eminent ophthalmic autho- 
rities. 

This action of large doses of quinine has led some 
aural surgeons to be very chary in the use of this drug-, 
even as a tonic in small quantities. This, I thinki is a 
mistake. 

6. A certain undetermined lesion producing a disease 
known as Meniere's disease or labsrrinthine vertigo. 

The late Dr. Meniere of Paris was the first to distin- 
guish this affection of the posterior labyrinth (semi-cir- 
cular canals and utricle), and his observations have been 
more or less corroborated by many later authorities 
both in pathology and physiology. 

It is now universally recognized that the train of 
symptoms known as Meniere's disease is due to some 
lesion in the posterior labyrinth. But as there is some 
confusion with regard to what is meant by Meniere's 
disease, I prefer drawing a distinction between Meniere's 
symptoms or symptoms of irritation of the semi-circular 
canals, produced by some external influence such as 
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times giving^ the patient a sense of li^tness, or he 
may describe a fancied feeling^ of looking over the 
top of a hoose. Again, a very common symptom is 
that of appearing to sink badiward into space. All 
these sensations are aggravated by turning the head, 
more especially when it is turned in such a direc- 
tion that the axis of the specially affected semi-circular 
canal, is in the same plane as the axis around which 
the head is moving. That is to say, it sometimes hap* 
pens that while no giddiness is produced by movement 
from right to left of the head in the ordinary position, 
yet if thrown backwards and the body moved from right 
to left vertigo is the result. As a rule the affected side 
is that towards which the patient tends to fall. 

The vertigo and rotatory sensations are sometlmo* 
sufficiently sudden and severe to make the patient ri»ally 
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fall, but usually they are not so great as this; and in the 
milder forms he will simply describe the act of walking 
as if he were on board a ship at sea. And indeed, 
I may here call attention to die marked similarity that 
exists between Meni^re*s symptoms and sea-sickness, 
which latter otologfists generally consider to be chiefly 
the result of semi- circular canal irritation. 

Nausea and vomiting are usually present in this dis- 
ease and sometimes the vomiting is very persistent. 

When Meniere's symptoms occur as a complication of 
some other condition, the treatment must be directed 
chiefly to the cause as, with its removal, die resulting 
vertigo will also disappear. For example, when a plug 
Of cerumen pressing upon die membrana tympani pro- 
duces vertigo, the removal of the plug will arrest it. 
In the same way, in inflammation of the tympanum ex- 
tending into the internal ear it will rarely be necessary 
to do more than to treat it in the manner laid down for 
such inflammation (see pp. 90, 161), although occasionally 
the semi-circular canal irritation continues after the ex- 
citing cause has passed away. When diis is so it must 
be treated as a case of Meniere's disease now to be 
described. 

Merd^r^s disease proper ap(>ears to me to be a definite 
disease, as originally stated by Dr. Meniere. Although 
we are rarely able to assign a cause for this condition, 
yet undoubtedly a low state of health is a predisposing 
cause, as we meet with patients who may have had one 
or two of these attacks in a long period of years, and 
each time it has occurred just when their constitution 
had suffered from some debilitating condition. Again, 
I believe I have, in some cases, traced it to a gouty 
origin ; but as already stated, in by far the majority of 
cases no sufficient reason for it can be discovered. 
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Course and symptoms, — The disease is characterised 
by attacks of Meniere's symptoms already described 
coming on at regular or irregular intervals, something 
like epileptic attacks. In the intervals the patient usually 
feels quite well although there may be some tendency 
to vertigo. A typical seizure commences with a sudden 
tinnitus of an accentuated character soon followed by 
vertigo and rotatory sensations, and later on, by nausea 
and actual vomiting. 

These attacks on passing off, leave the patient feeling 
quite well, unless the vomiting has been excessive. They 
may be mild or severe, lasting from a few minutes to 
several hours, recurring once in two or three months 
or as often as two or three times a day. 

In the earlier stages there is usually no deafness, but 
as the disease advances, the patient notices that he is 
somewhat deaf during the attack, and later still there 
is a certain amount of permanent deafness which the 
tuning fork shows to be due to internal ear affection. 
Eventually, if the disease runs its full course, the hear- 
ing is entirely lost, the attacks become less frequent 
and less marked until they finally disappear altogether, 
or only leave behind a tendency to occasional slight 
vertigo. The disease, as a rule, takes two or three 
years to run its course, but it may be arrested at any 
period, and then the hearing usually remains in statu 
quo, although sometimes it actually improves. 

Diagnosis. — Meniere's disease is frequently mistaken 
for epilepsy, cerebral disease and biliousness. In fact, 
it is of much more frequent occurrence than is usually 
supposed, although, if the case be carefully examined, 
its diagnosis is by no means difficult. 

It is distinguished from epilepsy : — 

1st. By the absence of convulsions ; the existence of 
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which would alone show that the case was not simply 
one of Meniere's disease. 

2nd. By the absence of drowsiness after the attack. 
The stomach derangement, &c., produced by the pro- 
longed vomiting must not be confounded with the 
drowsiness that comes on after an epileptic fit. 

3rd. By there being no loss of consciousness. Should 
there be loss of consciousness this would be conclusive 
evidence against its being uncomplicated Meniere's 
disease. 

Attention to these three points are generally sufficient 
to enable the surgeon to arrive at a correct diagnosis ; 
but, for further guidance, there is also the peculiar 
tinnitus which is very characteristic of this disease ; the 
rotatory sensations ; the nausea and vomiting ; the ir- 
regularity, both in the duration and the recurrence of 
the attacks; the possible presence of some vertigo 
between- whiles ; and in most cases, the internal ear 
deafness. 

The only times when there is any difficulty in dia- 
gnosis are in some slight attacks of Meniere's disease, 
which may be confused with the 'petit mal * of epilepsy. 

To dtsttnguish from hrain disease — This may be very 
difficult when the nerve-centres of equilibration in the 
cerebellum are affected, because in this form of brain 
disease all the Meniere's symptoms are at times pre- 
sent. But, as a rule, when it is the result of a cerebellar 
lesion, the symptoms are more permanent and less 
regular in their recurrence, besides being more marked 
and persistent. Again, if due to brain disturbance, 
other nerve-centres are almost invariably affected which 
thus give rise to further symptoms, thereby pointing to 
brain lesion. 

To distinguish from bilious attacks, — ^Although nothing 
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is more common than confusion of these two, yet 
Meniere's disease may be easily diagnosed from' bilious- 
ness by absence of headache ; by freedom from ma- 
laise, both immediately before and after the attack; 
by the rotatory sensations, the peculiar tinnitus, and by 
the deafness if present. 

Between the attacks the diagnosis may be assisted by 
trying the effect of sudden rotation. Thus, if the physi- 
cian twists the patient's head sharply in the axis of the 
semi-circular canal affected vertigo will result. 

Treatment, — Meniere's disease proper will often yield 
to appropriate treatment. 

In very chronic cases large doses of quinine will 
sometimes yield very good results (Charcot) ; but per- 
sonally, I have found far more benefit derived from the 
use of bromine in some form, and from salicylate of 
soda. Roughly speaking, 70 or 80 per cent, of these 
cases are more or less completely arrested by bromine, 
either in the form of a bromide, or, better still, of 
hydrobromic acid. But occasionally salicine or sail- 
cylate of soda will arrest the disease when bromine 
has failed. At times the effect of the bromide or hydro- 
bromic acid is instantaneous ; as, for instance, in the 
case of one of my patients, an otherwise healthy young 
man, in whom the vertigo was brought on by the least 
movement of the head. After a single dose of bromide 
of potassium he was able to turn his head without 
giddiness, and a continuance of it for six weeks com- 
pletely arrested the disease. 

I prefer the hydrobromic acid as being far less liable 
to depress both mentally and bodily. I usually give 
from 30 minims to 1 drm. three times a day ; sometimes 
even as much as i^ drms., the small doses ordinarily 
advised not being sufficient. If salicylate of soda is 
used, 10 to IS grs. three times a day should be given. 
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These medicines may be combined with tonics when 
their use, as often happens, is indicated. The general 
health should be carefully maintained in every possible 
way on account of the tendency, already noticed, of 
•debility acting as a predisposing cause. Should a gouty 
•diathesis be present, suitable treatment must be adopted 
and a strictly anti-gouty regimen enforced. 

Prognosis, — If allowed to run its course, the disease, 
as already stated, tends to wear itself out after the 
functions of hearing and probably of equilibration have 
been destroyed, and then no manner of treatment is of 
any use. But if the disease is taken early, it may 
generally be arrested, if not cured by treatment ; the 
hearing, if affected, remaining tn statu quo, or, in some 
rare cases, actually improving. There is, however, con- 
siderable tendency to relapse, even after many years, 
should the patient become debilitated from any cause 
whatever. 

7. Boiler maker's deafiieii. — It has long been 
known that boiler makers, who are subjected to the 
<:onstant din of hammering inside boilers, are very 
liable to become deaf, and many explanations of the 
pathology of this affection have been given. 

Professor Politzer has suggested that the constant 
loud vibrations may produce some loosening of the 
joints of the ossicles, and thus the chain, as a conductor, 
is impaired. But though this explanation may be, to a 
certain extent, correct, yet undoubtedly it cannot be ac- 
cepted as the chief cause of the deafness. 

For it has been pointed out by aural surgeons prac- 
tising in the ironwork districts, that the defect is chiefly 
in the internal ear, as shown by the tuning-fork and 
other tests. I have been able to confirm this, having 
<:arefully examined a certain number of such cases, in 
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all of which I found that the internal ear was the chief 
seat of the mischief, although, except in early stages of 
the disease, the middle ear was also involved. 

The following three cases will serve as illustrations: — 

D. K , age 50. Has been working in boiler 

maker's shop 30 years. Began to get deaf 5 years 
after he commenced work. No increase of deafness for 
the last 10 years. Hears ordinary distinct conversation 
at several yards ; a 50 inch watch not heard on either 
side, even on pressure against the ear. Tuning-fork on 
bridge of nose heard o" (the normal length of time). 
These test results point distinctly to the existence of 
both internal and middle ear affection ; the effect of the 
one being exactly counterbalanced by the effect of the 
other, so far as the tuning-fork is concerned. (See p. 
50). No doubt the middle ear affection in this case 
was partially catarrhal, for after Politzerisation the 
tuning-fork was heard ^" minus. 

W. P , age 5;^. At the works 37 years. Deafness 

began 25 years after commencing the work. Gradually 
becoming worse. Hears direct conversation at several 
yards ; hears the watch on touch by left ear, but not 
even on pressure on right side. Tuning-fork 3" minus. 
After Politzerisation 5" minus. This is a more typical 
case, and one in which the middle ears were only 
slightly affected. 

H. F , age 1 7. At work 2 years. Getting deaf 

€ver since commencement. Hears distinct conversation 
at many yards. Watch, left side -^ ; right side compli- 
cated by perforation and otorrhoea. Tuning-fork on 
nose o". 

Here again, the internal ear affection compensated, 
so far as the tuning-fork was concerned, for the effect of 
the middle ear mischief. In this case there were also 
signs of chronic middle ear catarrh. 
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These three cases demonstrate, I think, that the 
internal ear is the chief seat of the mischief, .and no 
doubt this defect is due to the constant jarring-. Mr. 
Hewetson of Leeds very aptly likens it to the effect of 
prolonged exposure of the eye to direct sunlig-ht. In 
each case the nerve is partially paralysed, and on con- 
tinuance of the cause, permanent impairment is the 
result. 

As regards treatment, nothing but complete change 
of occupation appears to be of any use. Frequently 
when the patient is entirely removed from the source of 
the mischief, the hearing power gradually improves. 

8. Senile changee.— As old age approaches, the 
hearing power tends to diminish, this tendency being 
much greater in some persons than in others, as it does 
not necessarily follow in the same proportion as the 
degeneration in other parts. Thus the aural surgeon 
is frequently consulted for deafness by very old people 
who are much more vigorous than their years would 
imply, being physiologically speaking, younger than 
their age. 

These senile changes are partly tympanic as already 
noticed (see p. 109), but they are also partly labyrin- 
thine and nervous (auditory nerve and nerve centre). 
That they are due, to a great extent, to changes in the 
perceptive apparatus is shown by the tuning-fork test, 
for in these cases the skull hearing power is consider- 
ably diminished in spite of the signs of tympanic affec- 
tion. 

In senile deafness the tuning-fork test is of great 
value, because in those where the skull hearing is much 
diminished, even though there may be considerable 
middle ear catarrh, the prognosis is bad, and treatment 
will be of little or no avail. 



r 
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CHAPTER X. 
EDUCATION OF SO-CALLED DEAF-MUTES. 

It must be distinctly understood that the defects of the 
auditory apparatus have no influence, except indirectly, 
upon the organs of speech. Although it is true that 
a person who has not had sufficient practice in the art 
of speech before becoming deaf, may lose that art com- 
pletely — as indeed is usually the case when deafness 
has come on before the age of seven years, or even 
somewhat later — yet we must remember that this con- 
dition is not the result of organic change, but simply a 
natural consequence of the person's inability to imitate 
the voice of others and to appreciate the results of his 
own efforts of articulation. With little children these 
do, no doubt, form an almost insurmountable obstacle to 
their acquirement of speech, for imitation is to them the 
best mode of tuition, and their difficulty in producing 
sounds they cannot hear is extreme. 

Until a few years ago most people in England, the 
United States and our Colonies, considered it as prac- 
tically impossible to teach speech to the deaf, and 
hence these were described as deaf-mutes or deaf and 
dumb, a term not, however, scientifically correct. That 
this view was erroneous is shown by the fact that in- 
stances did occur, both in England and in other coun- 
tries, as far back as the middle of the 7th century, where 
the ' deaf and dumb ' were taught to speak. Gradually 
this possibility became more and more acknowledged, 
and methods of instruction were organised and de- 
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veloped, more especially in Germany; where between 
1 760- 1 778 it became the National System. The practice 
has, since then, spread all over the Continent with, per- 
haps, the exception of Belgium, but even there it now 
seems to be making way. 

This, the German, or pure oral system, so-called in 
contra-distinction to the French or sign system, de- 
mands great skill, patience and method, on the part of 
the teacher, and earnest perseverance on that of the 
pupil ; but the extreme value of the art when acquired, 
breaking down, as it does, the blank wall of separation 
between the heretofore deaf-mute and his fellow-men, 
more than repays the many years of patient labour. 

It does not come within the scope of this work to de- 
scribe the methods employed in the German system, but 
I may say that it consists mainly of training the pupils 
to produce, first the simpler and gradually the more 
complex articulate sounds, by watching the motion of 
the lips and tongue. When all the sounds neces- 
sary to the language have been mastered they are 
formed into words, and the meanings of these words 
taught by objects, models, pictures, actions, &c. ; until 
at length the child is able to express his ideas by speech 
and to understand what other people say by lip-reading. 
The latter circumstance has caused this method to be 
sometimes styled the * lip-reading system.' 

This speech education is carried on concurrently with 
the general education of the child. All use of signs is 
forbidden, as otherwise the pupil, preferring the easier 
method, will not be likely to exercise that patience and 
perseverance that are absolutely necessary to enable 
him to overcome the difficulties of the German system. 
I am told that a child may begin to be taught between 
the ages of 5 and 6, but where only a limited number 
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of years lor school edacahjn xs possibie k «x>a)d be 
wisg- tp oonunfnce a oocpte of years later. Ib cases of 
congenital or iii£uitile deafoess, seren or eight Tears 
should be devoted to the training ; but when deafness 
has come on after the child has learnt to speak a much 
shorter time will suffice, as he will only require to be 
initiated in die mysteries of lip-reading. 

Modulation of the voice cannot be acquired, it is true, 
and hence the speech of educated deaf persons is ne- 
cessarily inferior to that of ordinary individuals; but, 
nevertheless, the amount of success achieved by this 
method is most remarkable, pupils well trained being 
enabled to converse quite readily, and in a manner to 
be well understood. They are no longer shut out from 
intercourse with the world around them, and this in- 
calculable blessing can hardly be over-rated. 

When surgeon is applied to for advice as to which 
method is to be adopted in any individual case, the fol- 
lowing suggestions may serve to guide him in the for- 
mation of his opinion. 

1. In all cases where deafness has come on after 
speech has been acquired, lip-reading should be taught, 
unless the patient is either too old or too much con- 
firmed in the use of signs. For I may here remark that 
teachers of the German system appear to be agreed 
that its difficulties can rarely be overcome by adults 
who, having already been deaf for years, are thoroughly 
confirmed in the habit of using signs. With children 
and young adults who have only recently lost their 
hearing the study of lip-reading is strongly to be re- 
commended, and it is also well to insist upon the neces- 
sity of the patient reading aloud for one or two hours 
daily, to prevent the art of speech being lost. 

2. Persons who are born deaf, or who have lost their 
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hearing so early that they have never learnt to speak, 
may be divided into two classes — those who possess 
ordinary intelligence, and those who are more or less 
deficient in intellect. For the former the use of the 
German system should undoubtedly be urged, but for 
the latter no such rigid rule can be laid down. Unfor- 
tunately, congenital deafness is frequently accompanied 
by more or less intellectual deficiency, and when such 
is the case the French sign system may be preferable 
because it is more easily acquired, especially when the 
lack of intelligence is so great that it amounts to idiocy. 

It is only fair to add that enthusiastic supporters of 
the German system deprecate the idea of anyone being 
excluded from its undeniable benefits, and they earnestly 
advocate that a fair trial should, at least, be given to 
every deaf person. But while recognising to the full 
its enormous advantages, we must not shut our eyes to 
the fact that at present there are many grave difficulties 
in the way of its universal adoption, first and foremost 
of which is the necessarily large expenditure of time 
and money, both serious items among those whose 
weekly earnings are but small. There are, it is true, a 
few Board Schools in London where the German system 
is taught, but practically these are available only for the 
poor who live in the district; for although there are 
some semi- charitable boarding institutions connected 
with them, but few of the working classes can spare the 
money that is required for the extra expense entailed 
by their child being boarded out. 

The time may come, and we sincerely hope that it 
soon will, when the nation at large shall become more 
fully alive to the duty of helping those of its citizens 
who are so heavily handicapped in the race of life by 
the terrible infirmity of deafness, and then we shall 
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have state aid given and no one will be shut out from 
communication with his fellows on account of not being- 
sufficiently rich to avail himself of this most valuable, 
but necessarily expensive, mode of education. 
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CHAPTER XI. 

HEARING BETTER IN A NOISE — TINNITUS AURIUM — ARTIFICIAL 
AIDS TO HEARING. 

Hearing better in a noise, or Paracusis Willisiana.* 
As already noticed while discussing advanced middle 
ear diseases, certain patients undoubtedly hear better in 
a noise. That is to say, such patients will hear conver- 
sation far more easily either when church bells are 
ringing, or when riding in an omnibus, train, or other 
rattling vehicle, than they would in a quiet room. And 
though this, no doubt, is partly due to our naturally 
raising the voice under such circumstances, yet it has 
been proved by Politzer and Roosa that there is besides 
an actual improvement in the hearing power. 

In all probability the chief reason of this improvement 
is that these loud noises do not interfere with a deaf 
person so much as with an ordinary individual. I 
believe that loud noises prevent us from hearing 
because they cause a jar upon the internal ear; and 
therefore if a person's middle ear is defective, the 
vibrations being conducted less perfectly the jarring 
effect is not so great. The following little experi- 
ment will bear out this suggestion. If anyone with 
normal hearing, when travelling in a rattling vehicle, 

• This was first described by Dr. Thomas Willis, Opera omnia^ 
Amstelaedamia, apud Henricum Wetstenium. Pars Physiol., Cap. 
xiv., p. 69. 
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will lightly close his ears with his fingers (thus, as it 
were, simulating a defective middle ear as regards its 
conducting power), he will lose much of the jarring 
noise, and be enabled to hear quite as plainly as when 
his ears are unstopped. The louder the jarring noise 
the more marked this phenomenon will appear, and if 
for instance, we make the experiment in a boiler 
maker's shop, the result is most striking, conversation 
being heard far more pleasantly and with much greater 
distinctness than when the ears are unstopped. Pro- 
fessor Roosa of New York, at the Otological Congress 
(Basle, 1884), said that he was convinced that all per- 
sons suffering from middle ear deafness hear better in a 
noise. Now if my explanation be correct this statement 
will only apply to cases of severe middle ear deafness ; 
that is to say, where the middle ear affection is suffi- 
ciently marked as to preclude the jarring effect of loud 
sounds from passing through on to the internal ear. 
^nd this theory is further borne out by the fact that 
persons afflicted with internal ear deafness do not ex- 
perience this improvement under similar conditions ; on 
the contrary, even moderate noises interfere with their 
hearing power, as already noted by Professor Roosa. 
For further information on this interesting subject the 
reader is referred to Roosa's Diseases of the Ear, sixth 
edition, pp. 22, 355. 



Tinnitus aurium. — Noises in the ear are, of course, 
merely a symptom of disease due to some disturbance 
of the function of hearing, as already noted in the 
introduction. It might therefore seem to be as much 

N 2 
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out of place to treat tinnitus aurium by itself as to speak 
separately of the symptom of deafness ; but for many 
reasons I think it will be practically useful to say some- 
thing- concerning* it as a whole. 

Various authors have divided noises in the ear in 
many ways, none of which seem to me to be quite 
satisfactory. Indeed, I do not think it possible to sepa- 
rate the different kinds by any sharp line of demarca- 
tion, though for purposes of description they may be 
roughly grouped together according to the following 
characteristics : — 

1. Clicking (from muscular spasm). 

2. Pulsating (synchronous with the pulse). 

3. Rushing, blowing, and hissing noises. 

4. Musical. 

5. Voices. 

Clicking tinnitus is an objective form of noise, 
and can be heard by the observer as well as by the 
patient ; in fact sometimes, when very loud, it may be 
detected at a distance, although at others it can only be 
distinguished by the surgeon by means of the diagnos- 
tic tube. The clicking noise may perhaps be more 
fitly described as being like the sound produced by the 
winding up of a watch. In some cases it can be volun- 
tarily produced, but as a rule it is not under the patient's 
control. This is one of the rarest forms of tinnitus, 
although most aural surgeons have met with cases of it 
now and again. It has been fully described by Dr. 
Burnett and others ; and Dr. Fitzgerald of Dublin read 
an interesting paper on the subject at the International 
Medical Congress, London, 1881 (p. 44, Trans.). 

The clicking noise is distinctly not synchronous with 
the heart, and is apt to cease altogether for a time, and 
then come on again without any apparent reason. It is 
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due to spasmodic contraction of one or more of the 
muscles of the palate, and this, acting on the pharyngeal 
opening of the Eustachian tube, causes a valve-like 
opening and shutting, and so produces the noise. There 
must also be some catarrh present, rendering the sur- 
faces of a somewhat sticky nature. 

This form of tinnitus has been ascribed to spasmodic 
action of the tensor tympani and stapedius muscles; 
but, though it is possible that spasm of these muscles 
may produce some form of tinnitus, the one in question is 
undoubtedly due to palatal spasm, as just stated. I have 
noticed that spasm of the orbicularis and of other facial 
muscles is sometimes associated with this affection. 

The treatment should be directed first to the catarrhal 
condition, which as a rule soon yields sufficiently to 
arrest the tinnitus ; and secondly, to the spasmodic af- 
fection itself. This must be treated by nervine tonics, 
cold douches, and other bracing regimen, as the case 
may indicate. 

Pulsating tinnitui^ strictly speaking, must in all 
its varied forms be considered objective, although it 
is only audible to the surgeon in a very few cases by 
the aids which we have at present. 

Occasionally this pulsating tinnitus is an accompani- 
ment of a cardiac bruit; or again, the bruit of an 
aneurism in the neighbourhood of the ear may be the 
source ; while sometimes, in chlorosis, a venous murmur 
will be heard by the patient. The noise may be audi- 
ble to the surgeon by means of the stethoscope in such 
cases, but these are the rarer instances of pulsating 
tinnitus. More frequently, this peculiar throbbing (syn- 
chronous with the pulse) is met with in congestion of 
the middle or the internal ear. The treatment of this 
tinnitus must be the treatment of the condition produc- 
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ing it. But there is a form of pulsating* tinnitus — due 
probably to some vascular disturbance of the middle or 
internal ear — which is said to be considerably modified, 
if not cured, by the use of hydrobromic acid (Woakes) ; 
although I must own that, as a rule, where I have tried 
it, even in large doses, it has failed to yield satisfactory 
results. 

In connection with this part of our subject we may 
note the effect of certain drugs, which are apt to pro- 
duce tinnitus, probably through the medium of the cir- 
culation in the internal ear. Large doses of quinine or 
salicine are well known to act in this way, but as the 
effect, as a rule, passes off after the use of the drug is 
stopped, it does not call for any special treatment. 

Rushing^ blowing^ hissing. — In this group, which 
is by far the most common, I include a large number of 
noises which possess one or other of these character- 
istics. Thus, the tinnitus may be described by the 
patient as being like blowing off of steam, hissing of a 
tea-kettle, murmuring of the sea ; as rustling, or even 
as shrill whistling, &c. When the noises are not very 
great they are only noticed when the patient is in quiet 
surroundings, and he will frequently say that he only 
hears them in bed. 

It is very difficult to make out the exact cause of 
these noises, but the following consideration will serve 
as a gfuide. A disturbance of any portion of the audi- 
tory apparatus which is like the disturbance produced 
by a real sound, will give rise to tinnitus resembling 
that sound. Thus, lightly brushing the membrane will 
produce a sense of great noise, because the brushing 
causes a vibration similar to that which is produced 
by a great noise. Syringing the ear will produce 
the same effect for a similar reason. Again, pres- 
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sure, direct or indirect, on the nerve-endings, is not 
felt as such but perceived as sound. In fact, in my 
opinion, the commonest cause of tinnitus is the result 
of such pressure; and in support of this I may call 
attention to the great tendency that there is to it in 
chronic tympanic catarrh (where there is pressure 
exerted on the internal ear), while in chronic otorrhoea 
with large perforation there is far less tendency to it. 

There is a peculiar form of tinnitus which is very 
characteristic of Meniere's disease ; it consists of a sort 
of musical ring which becomes accentuated and intensi- 
fied (" goes o^fnng " as the patient calls it) at the com- 
mencement of an attack of vertigo. This is due, I 
believe, to increased tension in the internal ear. 

Certain diseases, too — gout, and possibly rheuma- 
tism — seem to act as predisposing causes of tinnitus. 

Treatment and prognosis. — The treatment of all this 
group must, like the preceding, be chiefly that of the 
condition that causes them, but I am sorry to say the 
results are rarely satisfactory. 

The continuous current was at one time much recom- 
mended, and in a certain number of cases its effect is 
greatly to diminish or entirely to remove the tinnitus. But 
unfortunately the improvement only remains so long as 
the current is applied ; hence its use has been almost 
abandoned. 

Suction, by means of Siegle's pneumatic speculum, 
or a simpler but similar suction apparatus, has been 
found to relieve tinnitus for the time, but no greater 
benefit seems derivable from this than from the use of 
Politzer's bag. 

Incision of the membrane, with or without further 
operative interference, such as the division of the tensor 
tympani tendon, has been recommended by various 
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German authorities, but finds little or no favour in 
England. 

From time to time various drugs have been suggested 
and used for their supposed direct effect on the tinnitus. 
The late Mr. Hinton strongly recommended a trial of 
chloride of ammonium internally ; but the drugs most 
used for the purpose at the present time are, perhaps, 
the bromides and hydrobromic acid. 

In cases of gouty diathesis, iodide of potassium and 
bicarbonate of potash, together with an anti-gouty regi- 
men, will sometimes afford relief. 

Professor Burckhardt- Merian has found very good 
results from the inflation of the vapour of the iodide 
of ethyl. 

When tinnitus occurs in a case of chronic tympanic 
catarrh there is always more probability of improving 
the hearing than of getting rid of the noise. Where it 
comes on at a very early stage in the catarrhal disease 
(perhaps before the patient suspects the existence of 
any deafness) it may yield more readily to treatment, 
but even then the tinnitus will often remain after the 
hearing power has been restored. 

In some confirmed cases these noises are so distress- 
ing that they lead the patient to fear brain mischief, 
and to talk of suicide. 

Musical. — Occasionally the tinnitus assumes a 
musical form, from ringing of bells up to actual tunes. 
Sometimes the patient will recognise it as a repeat of 
music heard a few hours before. I regard this as a 
similar form to that of the preceding group. 

From the foregoing it will be seen that disease of the 
auditory apparatus may produce tinnitus, and this may 
assume one of the forms previously described. And 
although there is some difficulty in making a correct 
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diagnosis, yet, should there be distinct evidence of aural 
disease and none of the brain itself, I think we are 
justified in assuming that the tinnitus is the result of the 
former, and in assuring our patients that there is no 
fear of brain mischief resulting therefrom— a fear which 
is almost invariably present in their mind, although 
they will not always own to it. 

Voices. — But occasionally we meet with another 
form of tinnitus which may be most distressing. The 
patient seems to hear a voice, perhaps, mocking each 
word he utters, or repeating sentences over and over 
again, frequently adding bad language, and sometimes 
almost driving him to despair. 

I am strongly of opinion that in these cases there is 
always, or nearly always, disease of the brain. This is 
probably accompanied by aural disease; and that disturb- 
ance which, in a sane person, would produce one of the 
ordinary forms of tinnitus, now becomes translated, as 
it were, into language, and so gives rise to these whim- 
sical and distracting hallucinations. 



Aids to hearing. — The surgeon is frequently required 
to give an opinion upon the relative advantages to be 
derived from the various forms of ear trumpets, etc., in 
individual cases, and it is therefore important to consider 
carefully the modus operandi of these instruments so as to 
ascertain whether, in the case before him, any real help 
can be given through their agency. This is the more 
necessary as there is so much deception practised among 
what I may call ** quack vendors,*' who are ready to 
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Audiphones. — Some seven years ago Mr. Rhodes, 
of the United States, brought out an audiphone, which 
consisted of a fan -shaped plate of vulcanite, rendered 
tense by bending. The teeth being applied to the upper 
edge, the sound-waves which strike upon it are picked 
up and carried, through teeth and skull bones, to the 
internal ear itself, the audiphone thus being utilised as a 
veritable artificial tympanum. 

A few months before Mr. Rhodes published an account 
of this instrument, I had succeeded in making a some- 
what similar one. Mine consisted essentially of the 
vibrating tympanum, similar to that of the phonograph, 
with a long style that did duty for the chain of ossicles or 
columella, the end of which was to be applied to the 
teeth. I was at first greatly delighted with the result of 
this contrivance, for a deaf patient who tried it, found 
that it enabled him to hear conversation quite easily. 
But I soon discarded any idea of suggesting it for general 
use, as for a long time it was only in the case of this 
one patient that I found my audiphone to be helpful, 
while in almost all others greater assistance was given 
by the ear trumpet. 

On testing Rhodes' instrument, which is far more 
convenient, I found that it acted equally well but no 
better than mine. Later on, Professor Colladon of 
Geneva, suggested the use of a piece of stiff cardboard 
applied like Rhodes' audiphone, and this I have found to 
be preferable to both the others. Unfortunately Rhodes 
has patented his instrument, and therefore the Cardboard 
one cannot be sold. 

It is a great pity that the audiphone cannot be so 
perfected as to make it of general use in all cases of 
middle ear deafness ; for it may fitly be regarded as a 
great triumph from a scientific point of view, as by it 
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we are enabled to pass articulate sounds direct to the 
internal ear thereby replacing, when necessary, a 
defective conducting apparatus. But as it now stands, 
the audiphone is only of real use in about one in every 
thousand cases of marked middle ear deafness. 

Dentiphane. — This is a form of audiphone, circular in 
shape, in which the centre of the vibrating disc is 
attached to the teeth by means of a string. It is of less 
value than the preceding. 

A conducting rod passing from teeth to teeth, or from 
the larynx to the teeth, has been suggested, but although 
this does conduct the voice, it is of no real practical 
value. 
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KORMUL-^, ETC. 

OXHJEMATOMA, (p. 54). 

Injection by means of subcutaneous syringe. 

1. I^ Tr. lodi, 5i. 

Aquae, 5!!. M. 

CsRUMiNous Obstructions, (p. 59). 

Instillations for softening, all to be used warm. 

Water. 
Almond oil. 

2. 'B^ Glycer, 511. 

Aquae Rosae, ad ^i. M. 

3. ^ Liq. Morphiae, 5!. 

01. Amygdalae, ad ^i. M. 

Chronic Localised Dermatitis, (p. 63). 
Solutions for painting the denuded surface. 

4. Sol. Argent. Nit., xxx. grs. to ^i. 

5. I^ Ung. Hydrarg. Nit., 51. 

01. Amygdalae, 
Vaseline, aa ^ss. M. 
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Circumscribed Inflammation of the Meatus, (p. yi). 

Soothing injection. 

6. ^ Liq. Plumbi. Subacet., 

Liq. Morph., &a ^i. 
Aq., ad ^x. M. 

One tablespoonful to a wine-glass of warm water. 

Ointments — 

As Formula No. 5. 

7. 'E^ Ung. Hydrarg. Fort, 5!. 

Vaseline, 

01. Amygdalae, aa ^ss. M. 

Diffuse Inflammation of Meatus, — Acute, (p. 73). 
Anodyne instillations (used warm). 

8. Aqueous Solution of Morphia, g^r. ii. to 5i. 

9. Aqueous Solution of Atropine, gr. i. to Ji. 

Eczema, (p. 75). 
Ointments. 

10. ^ Ung. Diachyli, (Hebra), 

01. Amygdalae, aa ^ss. M. 

11. ^ Pulv. Acid. Boracic. gr. xxx. 

Vaseline, Ji. M. 

12. ^ Ung. Zinci. Oxid., ^i. 

Glycerin., 5ii. M. 

13. 'fy Pulv. Calomel., 5i. 

Vaseline, ji. 

Also Formula No. 5. 

14. ^ Ung. Picis, 

Vaseline, aa ^ss. M. 

15. ^ 01. Rusci, taviii. 

Vaseline, ^i. M. 
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Injections. 

i6. ^ Liq. Plumbi Subacet., J88. 
Glycerin., Jiss. 
Aq., ad ^viii. M. 

One tablespoonful to a wine-glass of warm water. 

17. ^ Zinci.* Sulph., 5SS. 
Glycerin., giss. 
Aq., ad Jviii. 
One tablespoonful to a wine-glass of warm water. 

18. Saturated solution of Boracic acid to be used with a little hot 
water. 



Syphilitic Inflammation of the Meatus, (p. 79), and 
Tympanum, (p. 154). 

Injection. 

19. ^ Zinci Sulph., gr. xx. 

Lot. Nig., gx. M. 

To be used with an equal proportion of warm water. 



Exostosis, (p. 82). 
Decalcifying injection. 

20. ^ Acid. Nit. Fort., 5ii. 
Aq., jviiss. 
Misc4 et adde 

Glycerin. Acid. Carbol., jss. if. 

To be used with twice the quantity of warm water. (A bone or 
metal syringe must not be used). 
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Chronic Non-Suppurative Catarrh, (p. 97). 

Nasal injections. 

21. As much table-salt as will lie (piled up) on a shilling to a wine- 
glass of warm water. 

22. ^ Pulv. Ammon. Chlor., ^ss. 

Pulv. Sacchar. Alb., Jii. M. 

A teaspoonfiil to a wine-glass of warm water. 

23. ^ Pulv. Pot. Chlorat., Jss. 

Pulv. Sacchar. Alb., jii. M. 

A teaspoonful to a wine-glass of warm water. 

24. ^ Glycerin. Boracis. 

A teaspoonful to a wine-glass of warm water. 

25. ^ Pulv. Sodae Bicarb. 

As much as will lie on a shilling in a wine-glass of warm water. 

26. ^ Glycerin. Acid. Tannici, 5iii. 

Aq., ad ^iii. M. 

A teaspoonful to a wine-glass of warm water. 



Gargles. 



27. ^ Pulv. Pot. Chlorat., jss. 

Glycerin. Boracis, ^iss. 
Aq., ad ^x. M. 

28. IB^ Aluminis, 5i. 

Glycerin. Boracis, ^iss. 
Aq., ad ^x. M. 

29. "fy Aluminis, 9ii. 

Glycerin. Acid. Tannici, jss. 
Aq., ad ^x. M. 
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Paints, (p. 97). 

30. Glycerin. Acid. Tannici. 

31. ^ Liq. Ferri Perchlor. Fort., 

Glycerin., aa ji. M. 

32. SoL Argent. Nit., gr. xxv. to ji. 

33. Sol. Acid. Chrom., 5 per cent, to 10 per cent 



Inhalations, (p. 99), 

Fumes of Chloride of Ammonium from — 

a. Kerr's Inhaler. d. Hawksley's Inhaler. 

Solutions for a. 

34. Liq. Ammon. P.B., on the sponge. 

Acid. Hydrochlor. Fort., on the pumice stone. 

Ingredients for b. 

35. Ammon. Carb. (small pieces), in the tube. 
Acid. Hydrochlor. Fort., on the pumice stone. 



Iodine and Ether vapour. 

36. ^ Tinct. lodi., jiss. 

-^ther Sulph., jss. M. 

Forty minims with i pint of boiling water in an earthenware 
inhaler. 

37. ^ Tinct. Benzoin Co., 5ii. 

With J pint of boiling water in an earthenware inhaler. 

38. Iodide of Ethyl. 

10 Minims in a Politzer's bag; to be used as soon as volatilised. 

02 
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Fluids introduced into the Tympanum. 

39. Sol. Sodae Bicarb., gr. x. to ^i. 

40. Sol. Potass. lod., gr. v. to 51. 
These solutions must be used warm. 



Internal Remedy. 

41. ^ Pot. lod., 5ss. 

Spt. Ammon. Arom., 
Tr. Gentian. Co., aa ^i. M. 

A teaspoonful in a wine-glass of hot water to be taken twice a day- 
after meals. 



Chronic Suppurative Catarrh, (p. 117). 
Injections. 

42. ^ Liq. Plumbi. Subacet., 

Glycerin. Acid. Carbol., aa Jss. 
Aq., jx. M. 

43. ^ Zinci Sulph., 5i. 

Glycerin. Acid. Carbol., Jss. 
Aq., jx. M. 

Nos. 42 and 43. — A tablespoonful to a wine-glass of warm water. 

44. Sol. (saturated) Acid. Boracic, jii. 

To be used with enough hot water as will make it pleasantly warm. 

45. Boro-glyceride (Barft*s). 

A teaspoonful in a wine-glass of warm water. 

46. ^ Glycerin. Acid. Carbol., Jss. 

Spt. Vini Rect., Jx. M. 

A tablespoonful to a wine-glass of warm water. 
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Instillations. 

47. Liq. Plumbi Subacet. 

To be used with an equal proportion of warm water. 

48. Sol. Argent. Nit., gr. x.— xx. to Ji. 

49. Alcohol (Spt. Vini Rect.). 

To be used with two or three times the quantity of warm water 
at first, rapidly (if the ear tolerates it) increasing the alcohol until it 
ns used pure. 

50. ^ Pulv. Acid. Bor., 5is8. 

Spt. Vini Rect., Jiii. M. 

Directions as No. 49. 

51. Peroxide of Hydrogen (10 vols.). 

Two or three drops introduced from warm spoon, or on a cotton- 
wool mop. The oxygen being set free it mechanically cleanses out 
^any suppurating cavity. (Drs. Wilson and Dayton, New York). 



Powders (to be blown in by means of quill, see p. 120). 

52. Pulv. Cretae Gall. 

53. Pulv. Acid. Tannici. 

54. Pulv. Acid. Boracic. 
Passed through a silk sieve. 

For the Absorbent treatment. 

55. Absorbent Cotton Wool. 

56. Boracic Acid Cotton Wool. 
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Granulations and Polypi, (p. I32)» 

Caustics, etc. 

57. P. Argent. Nit. 
Fused on end of probe (see p. 132). 

58. Sol. Argent. Nit., 588—51. to Ji. 
Applied by means of a cotton-wool mop. 

59. Acid. Chloro- Acetic. 

60. Acid. Chromic. 
In crystals, (see p. 133). 

61. lodiform in powder. 



Astring-ents, etc. 

62. Pulv. Aluminis Exsiccat. 
Blown in, (see p. 120). 

63. Pulv. Plumbi Acet. 

64. Pulv. Acid. Tannici. 

65. Spt. Vini Rect. 

As instillation, (see Formula 49). 

66. ^ Tinct. Ferri Perchlor., ji. 

Spt. Vini Rect., Jii. M. 

As instillation. 

67. Ferri Perchlor. (anhydrous). 
Applied on cotton mop. 

68. Saturated Solution of Perchloride of Iron in Glycerine. 
Applied on cotton mop. 
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Caries and Necrosis, Mastoiditis, Etc., (pp. I39> H9)- 
Decalcifying injection as F. 20. 
Counter-irritants. 

69. Blisters. 

70. Linimentum lodi. 

71. ^ Liq. Epispastici, 5!. 

Tr. lodi, Ji. M. 

72. Mustard Leaves. 
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ABSORBENT Treatment in Chro- 
nic Suppurative Catarrh, 120 
Accumulations in Meatus, 57 

treatment, 59 

syringing, 60 

use of other instru- 
ments, 62 
Acoumeter, Politzer's, 45 
Acute Non-Supp. Catarrh, 86 
Acute Suppurative Catarrh, 88 
Adenoid Catarrh, 94 

Growths, removal of, 104 

Aids to Hearing, 185 
Alcohol, instillations of, 118 
Allen's Politzer's Bag, 39 
Anchylosis of the Ossicles, 96, 109 
Angioma, 130 
Anti-helix, 6 

Antrum of Mastoid process, 14 
Artificial Memhrana T3rmpani, 124 
Aspergillus Flavescens, 76 

Nigricans, 76 

Audiphones, 188 

Auditory Apparatus, functions of, i 

description of, 2 

Auditory Nerve and Centre, 21 
Auditory Nerve Congenital Mal- 
formation, 157 
Auricle, description of, 3 

injuries to, 51 

diseases of, 52 

malformations of, 51 



Aurilaves, mischievous results firom 

use of, 63 
Auriscope, Brunton's, 32 



"DiLious Attacks, Meniere's dis- 
-^ ease distinguished from, 168 
Brain Disease, Meniere's disease 

distinguished from, 168 
Boiler-Maker's Deafness, 170 
Bougie, Eustachian, 106 
Brunton's Auriscope, 32 

/Carcinoma of Auricle, 54 

Middle Ear, 154 

Caries, 138 

diagnosis and treatment, 139 

prognosis, 141 

Catarrh of Middle Ear, 85 

acute non-suppurative, 86 

acute suppurative, 88 

recurrent acute, 92 

chronic non-suppurative, 93 

diagnosis and treat- 
ment, 97 
— non -proliferous, 109 

chronic suppurative, 11 1 

treatment of, 117 

accessory treat- 
ment, 123 
complications of, 128 
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Catheter, Eustachian, 39, 40 

Catheterisation, danger of emphy- 
sema from, 42 

Caustics for destroying Granula- 
tions, 132 

Carious Cavities, 140 

Cerebral Complications, 149 

Abscess, 150 

Tumours, 156 

Cerebro-Spinal Meningitis, 156 

Cerumen, accumulations of, 58 

Chloride of Ammonium Inhaler, 
Kerr's, gg and Appendix 

Hawksley*8, App. 

Chromic Acid for destroying Gran- 
ulations, 132 

Chorda T)rmpani Nerve, 11 

Clarke's Ear Douche for Syring- 
ing, 122 

Clicking Tinnitus, 180 

Cocaine* use of, 136 

Cochlea, 15, 16 

Ductus Reuniens, 18 

Lamina Spiralis, 19 

Membrane of Reissner, 19 

Rods of Corti, 20 

Scala Media, 20 

T)rmpani, 20 

Vestibuli, 20 

Concha, 6 

Conducting Apparatus, 2 

description of, 3 

Conversation Tubes, 187 

Comets, 187 

Cysts of Auricle, 53 



■pvEAPNESs, complete, to ascer- 
^^ tain existence of, 158 
Deaf-Mutes, education of, 173 
suggestions, 175 



Dental Drill, use in Exostosis, 82 
bentiphone, 189 
Dermatitis, chronic localised, 63 
Diagnostic Tube, 36 
Discharge, forms of Pus, 112, 139 
Drugs, effect on Internal Ear, 164 
Dry treatment in Chronic Otor- 
rhoea, 119 

■pAR, objective examination, 24 

subjective examination of, 43 

inspection of, 25 

cleansing, 63 

Comets, 187 

Trumpets, 186 

Eczema of Auricle, 52 

Meatus, acute, 74 

chronic, 75 

Education of Deaf-Mutes, 173 

Emphysema, dangers of, in cathe- 
terisation, 42 

Endol3miph, 15 

Epilepsy, Meniere's disease distin- 
guished from, 167 

Epilymph, 15 

Epithelioma, 131 

Equilibration, i, 2, 23 

Eustachian Bougie, 106 

Catheter, 39, 98, 106 

mode of introduction, 41 

Tube, description of, 12 

examination of, 36 

muscles for opening, 14 

occlusion of, 109 

Exostosis of the Meatus, 80 

multiple, 80, 137, 

single polypoid, 81 

drilling of, 82 

Explosions affecting Membrana 
Tympani, 85 
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External Ear, description of, 3 

Meatus, description of, 7 

normal appearance, 33 

imperforate, 55 

collapse of, 56 

injuries, 57, 84 

obstructions, 57, 64 

] accumulations, 57 

false membrane in, 59 

plug in, 59, 63 

inflammatory polypi, 63 

. foreign bodies in, 64 

circumscribed inflamma" 

tion, 69 
. diffuse inflammation, 72 

chronic ,» 74 

acute eczema, 74 

inflammation from fungi, 

77 
, gouty inflammation, 79 

syphilitic, 79 

tumours, 80 

exostosis, 80 

P*ACE Plug, 59 

Facial Paralysis, 142 

False Membrane in Meatus, 59 

Fenestra Ovalis, 9 

Rotunda, 10 

Fevers affecting internal ear, 156 

Fibroma, 128, 130 

Fibrosis, 109 

Fibrous Tumour of Auricle, 53 

Fibro-Cartilaginous Tumours of 

Auricle, 53 
Fissures of Santorinus, 7 
Fluids for Tympanum in Chronic 

Catarrh, 100 
Forceps for removing Polypi, 134 
Foreign bodies in Meatus, 64 



Foreign bodies in Meatus, diag- 
nosis and treatment, 65 

removal of, 65 

precautions during 

removal, 66 

Fracture of Skull producing Deaf- 
ness, 157 

French system for Deaf-mutes, 174 

Fungi in Meatus, inflammation 
from, 76 

Furunculosis of Meatus, 69 

sjrmptoms, 70 

treatment, 71 

/^ ALTON'S Whistle, 44 

Galvano-Cautery for destro3ring 

Granulations, 133 
Gardiner-Brown's Tuning Fork, 48 
Gargles, use in chronic catarrh, 97 
German system, Deaf-mutes, 174 
Gout affecting the middle ear, 153 
Gouty inflammation of Meatus, 79 
Granulations, 128 

treatment of, 132 

Guillotine, French, 102 

Spade, 102 

Guye*s Forceps, 67 

TT AMATOMA Auris, 53 

Hearing, aids to, 185 

power, measurement of, 43 

double, 44 

distance and hearing power 

compared, 46 

better in a noise, 178 

sense of, production of, 21 

results of loss on one 

side, 22 
Helix, 6 
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Tllumination, modes of, 29 

Imperforate Meatus, 55 
incus, description of, 11 

loss of, 137 

Inflammation of Meatus, circuip. 
scribed, 69 

chronic, 74 

diffuse, 72 

Inflammation Internal Ear, 159, 160 

prognosis, i6i 

Inflation, methods of, 36 

Valsalva's, 37 

Politzer's, 37 

Eustachian Catheter, 39 

" Force Pump, 43 

Inhaler, Kerr^s, 99 and Appendix 

Hawksley's, Appendix 

Injections, 117 

Injuries of the Auricle, 51 

Meatus, 57 

Instillations, 117 
Intensity of Sound, 22 

measurement of, 45 

Internal Auditory Apparatus, 15 

Ear, description of, 14 

affections of, 159 

inflammation of, 160 

syphilis affecting the, 162 

mumps affecting the, 163 

drugs affecting the, 164 

Meniere's disease affect- 
ing the, 164 
Otorrhcea, iii 



err's Inhaler, 99 and App. 



K 



T ABYRiNTH, bony, 15 
membranous, 15, 16 



Labyrinth, posterior, 17 

Labyrinthine Fluid «r*.o 
159 *^*wa, pressure on, 

-— Vertigo, 164, 166 
i^ip-reading 174 
Lister's hook, 68 
Lobe, 6 

J^ACULA Acustica, 16 

Malformations of Auricle. „ 

congenital, of extemoi 

t"8. 55 external mea- 

—-— auditory nerve or nerve 
centre, 157 nerve 

Malleus, description of, xi 

loss of, 137 

Mastoid Cells, 14 
Mastoiditis, 143 

superficial, 143 

deep, 145 

treatment, 146 

incision for relief of, 14. 

Mastoid Process, 14 

drilling the, 146 

Meatus (see External Meatus) 

Tube, 56, 187 ' 

Membrana Fiaccida, 9 

Membrana Tympani, description 
of, 8 

appearanceof normal ^, 

bright spot, 34 ^^ 

rupture of, 84 

injuries and wounds, 84 

appearance in chronic 

catarrh, 96 

perforating in chronic 

catarrh, 100 

acute catarrh, 87 

restoration to normal 

position, 108 
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Meniere's Disease, 164, 166 
course, symptoms, and 

diagnosis, 167 

treatment, 169 

prognosis, 170 

Meniere's Symptoms, 165 

Meningitis, i49 

Cerebro-Spinal, 156 

Middle Ear, description of, 8 

injuries, wounds, rup- 
ture, 84 

explosions affecting, 85 

diseases of, 85 

catarrh of, 85 

, acute non-suppurative 

catarrh, 86 

. acute suppurative ca- 
tarrh, 88 

^ requrrent acute catarrh, 

chronic non-suppurative 

catarrh, 93 
-chronic suppurative ca- 
tarrh, in 

neuralgia affecting, 152 

specific affections of, 153 

rheumatism and gout 

affecting the, 153 

syphilis affecting the, 154 

, - carcinoma of, 154 

obesity affecting the, 154 

Multiform Exostosis, 80, 137 
Mumps affecting Internal Ear, 163 
Muscles opening Eust. Tube, 14 
Myxoma, 128, 130 



NASAL Injections, use of in 
Chronic Catarrh, 97 
Naso-pharyngeal Catarrh, 123 



Necrosis of Ossicles, 137 

removal of, 141 

occurring in Mastoiditis, 149 

Nerve Deafness, prognosis of, 159- 
Neuralgia, affecting auditory ap- 
paratus, 152 

cause, symptoms, etc., 152 

treatment, 153 

Nitrate of Silver, Granulations, 132 

Fused on Probe, 132 

Non-Proliferous Catarrh, 109 



/^BESiTY producing middle ear 

^^ deafness, 154 

treatment, 155 

Ossicles, description of, 11 

anchylosis of, 96, 109 

loss of, 137 

Ostitis, 138 

diagnosis and treatment, 139 

prognosis, 141 

Othaematoma, 53 

Otitis Externa Parasitica, 77 

Media without suppuration, 86. 

Otoliths, 16 
Otorrhoea, external, 74 
internal, m 



pAiNTS, in chronic catarrh, 97 

Paracusis Willisiana, 178 
Paralysis, facial, 142 
Parasitic Otitis Externa, 77 
Paresis of Tympanum, 109 
Perceptive Apparatus, 2, 14 

measurement of, 47 

diseases of, 155 

Perforating the Membrana Tynr- 
pani, 87, 91, 100, 107 
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Perforation of Membrana Flaccida, 

"5 
Perforation of Membrana Tym- 

pani, 113 

. . fonns of, 114 

loss of hearing in, 

116 
Perforator for drilling mastoid 

bone, 146 
Periostitis, 138 
. diagnosis and treatment, 

139 

. prognosis, 141 

Pharynx, examination of, 35 
Photophorf , Trouv6's, 31 
Pitch of Sound, 22, 43 

alteration in, 44 

, limit of, 43, 44 

Politzer's Acoumeter, 45 
Politzer's Bag, 38, 99, 106, 108 
Politzer's method of Inflation, 37 
Polypi, inflammatory, 63, 138 
complication of Chronic Otor- 

rhoea, 128 
distinguished from Exostosis, 

131 
treatment of, 133 

removal of, 134 

Polypus Forceps, 134 

Snare, 134 

Potassium, Iodide of; use in dry 

catarrh, loi 
Progressive Tympanic Deafness, 

109 
Pulsating Tinnitus, 181 
Pyaemia, 151 
Pyramid, 10 



Q 



uiNiNE affecting Internal Ear, 
164 



TjHEUMATiSM affecting Internal 

^^ ear, 153 

Rupture, Membrana Tympani, 84 



O ACCULE, 16, 18 

Salicine affecting Internal Ear, 
164 

Santorinus, fissures of, 7 

Scarlet Fever causing Acute Ca- 
tarrh, 87, 89 

resulting in Chronic 

suppurative Catarrh, iii 

Sclerosis, 109 

Sea Bathing, dangers of, 72, 73 

Sebaceous cysts of auricle, 53 

in Meatus, 131 

Semi-circular Canals, 2, 15 

functions of, 23 

sense of motion pro- 
duced by, 23 

Meniere's symptoms, 

165 
Senile changes affecting hearing, 

172 
Sense of hearing, production of, 21 
results of loss on one 

side, 22 
ShapneU's Membrane, 9 
Siegle's pneumatic speculum, 28, 

97, 108 
Snare for removal of Polypi, 135 
Solutions for Chronic Catarrh, 97 
Sonometer, 45 
Sound, pitch, 22, 43 

intensity, 22, 45 

direction, 22 

Speculum, use of, 25 

long, 26 

short, 26 

operating, 27 
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Speculum, dilating, 27 

Siegle's pneumatic, 28 

modes of illumination for, 29 

introduction of, 33 

Specific affections middle ear, 153 
Stapedius muscle, 10 
Stapes, description of, 11 

loss of, 138 

Strangulation of polypi, 134 
Syphilitic Gummata, 156 

inflammation of meatus, 79 

S3rphili8 affecting middle Ear, 154 

internal Ear, 162 

Syringe, form of, 60 
Syringing, mode of, 60, 122 
precautions, 62 

'T^ENSOR tympani muscle, 10 

Xests of hearing power ; 
acoumeter, 45 

sonometer, 45 

tuning fork, 47 

voice, 47 

watch, 45 

Tinnitus Aurium, 63 

. various kinds of, 179 

clicking, 180 

pulsating, 181 

rushing, blowing, hissing, 182 

musical, 184 

voices, 185 

' from use of drugs, 164 

Tonsil Guillotine, 102 



Tonsils, chronic enlargement of, 94 

removal of, loi 

Torsion of Polypi, 134 
Tragus, 6 

Triangular spot of light, 34 
Trouv^'s Photophore, 31 
Tumours of the Auricle, 53 

Meatus, 80 

Tuning Fork, 44 

method of use, 48 

Gardener Brown's test, 48 

Tympanum, description of, 9 

examination of, 36 

diseases of (tee Middle Bar) 

TJMB0,34 

Utricle, 16 

TTalsalva's method of Inflation, 
^ 37» 106 

Vapours, in chronic catarrh, 98 
Vertigo, labyrinthine, 164, x66 
Vestibule, 15 
Voice Test for measurement of 

Hearing, 47 
Voices, apparent sound of, 185 

T XTatches for measurement of 
^^ Hearing, 45 
Watch Test combined with Tun- 
ing Fork, 48 
fallacies of, 46 
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Biliary Passages, liver. Kidneys, Intestinal Parasites, etc., 
and General Diseases. 

Part II. — ^Diseases of the Respiratory System, Circu- 
latory System and Blood, Nervous System, etc. 
Price of each Book, Cloth, $1.00. Interieaved for Notes, $1.26. 
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* These little books can be regarded as a full set of 
* ut>on the Practice of Medicine, containing the 
S^^itvms Definitions, Causes, Symptoms, Prognosis, 
2?^^Li«' Treatment, etc., of each disease, and includ- 
piagnos^^^^ of new prescriptions. They have been 
ing a n ^^^ lectures of prominent Professors, and 

compiiea i ^^^ ^^^ ^^ ^^ ^^^^ writings of Pro- 
referenc ^^ ^^ CosTA, Bartholow, Roberts, etc. 

fessors ^^ ». concise, and at the same time possesses an accu- 
" ^' '*.''il«LSlv found in compcnds/'-55w. M. French, M.D., 

'a*^ ^^KK^I^f of Practice, Medical ColUge of Ohio, ancinnoH. 

-^*'i.r^ i^l^c^iiM very concisc,jrct very comprehensive. . . . 
"The *>^^*,^^rior Sook."-i5r. E. T. Bruen, Demonetrator 

An ^^'^Ifl'ySi^, University of Pennsylvania. 

of Ch^^*^ fl^Tit considerably in connection with my branches in 

•^*.Ihavc used it^o University of La/'-^. H. jSemiss, 

^^ S*" M^es has prepared a very useful UtUe book, and I shal, 
"^',- ^^Tn^WsinTmy class to use it."-ZV. George H^ 

"h^I ^^f!^/Pr^'' ^' ^" ^^^' ^^^*^'- *'^^^<^\ 

-Mo 4. PHYSIOLOGY. Illustrated. 

THIRD REVISED EDITION. 

A romnend of Human Physiology, adapted to the use 

of smdents. By Albert P. Brd^aker, m.d., De- 

«,«nstratorof Physiology in Jefferson Medical College, 

?hU^lphia. Third Ed. Enlarged and Revised?^ ' 

.fivTRrubakcr deserves the hear^ thanks of medical students 

r^'i^^nd of Physiology. He has arranged the fundamental 

'x «J^«Jprinciples of the science in a peculiarly inviting and 

*"** ^a^uT^nner. I have aheady introduced the work to my 

access ble manner ^ Instructor in Histology, f J. 

"^iyDi^^iraiorofPhy^siology, ^^^^*^^CityofN^iCk, 

^'iluiz-Compend' No. 4 « ^Uy up to the high standard esub- 

lishedV its pn&cccssors of the same i^nt&:'-Medical BulUtin, 

^^'t^^^'mmcnd it as a valuable aid to the student/'-C. AT 
Ellinw^od.M.D., Professor of Physiology, Cooler Medical Coi. 

^*^*^^sis arwST^tten litde hock."^London Lancet, 

No. 6. OBSTBTMOS. Second Ed. 

A Compend of Obstetrics. For Physicians and Students. 
By Henry G. Landis, m.d.. Professor of Obstetrics 
and Diseases of Women, in Starling Medical College 
Columbus. New Revised Ed. New Illustrations. ' 
"We have no doubt that many students will find in it a most 

valuable aid in preparing for exammation."— 7*< American your. 

nal of Obstetrics. 
** It is complete, accurate and scientific. The very best book ol 

its kind I have seen."— y. 5^. Knox, M.D.^ Lecturer on Obstetric* 

Rush Medical College, Ckscago. 

Price of Mch Book, Cloth, $1.00. Intorloavod for Notes $1.2S. 
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" I have been teaching in this department for many years, and am 
free to say that this will be the best assistant I ever had. It is ac- 
curate and comprehensive, but brief and pointed." — Prof. P. D. 
Yost, St. Louis, 

No. 6. MATERIA MEDIOA. Revised Ed. 

A Compend on Materia Medica and Therapeutics, with 
especial reference to the Physiological Actions of 
Drugs. For the use of Medical, Dental, and Pharma- 
ceutical Students and Practitioners. Based on the New 
Revision (Sixth) of the U. S. Pharmacopoeia, and in- 
cluding many unofficinal remedies. By Samuel O. 
L. Potter, m.a., m.d., U. S. Army. 

" I have examined the little volume carefuUv, and find it just 
such a book as I require in my private Quiz, ana shall certainly re- 
commend it to my classes. Your Compends are all popular here in 
Washington." — John E. Brackettf M.D., Professor of Materia 
Medica and Therapeutics, Howard Medical College, TVashington. 

** Part of a series of smsill but valuable text-books. . . . While 
the work is, owinz to its therapHCutic contents, more useful to the 
medical student, we pharmaceutical student may derive much use- 
ful information from it." — N. Y. Pharmaceutical Record. 

No. 7. CHEMISTRY. Revised Bd. 

A Compend of Chemistry. By G. Mason Ward, m.d., 
Demonstrator of Chemistry in Jefferson Medical Col- 
lege, Philadelphia. Including Table of Elements and 
various Analytical Tables. 
" Brief, but excellent. ... It will doubtless prove an admirable 

aid to the student, by iixine these facts in his memory. It is worthy 

the study of both medicsd and pharmaceutical students in this 

\ixzxnsAi*^ ^Pharmaceutical Record, New York. 

No. a VISCERAL ANATOMY. 

SECOND EDITION. ILLUSTRATED. 
A Compend of Visceral Anatomy. By Samuel O. L. 
Potter, m.a., m.d., U. S. Army. With 40 Illustrations. 

*«* This is the only Compend that contains full descriptions of the 
viscera, and will, together with No. i of this series, form the only 
complete Compend of Anatomy published. 

" This work is very happily arranged, very thorough in practical 
details, and wiU no doubt prove universally popular with medical 
students." — Medical Herald. 

*' I believe it will prove of great usefulness to the busy teacher or 
student ; short, concise helps are always welcome." — Dr. R. N. 
Hall, Demonstrator of Anatomy, College of Physicians and Sur- 
geons, Chicago. 

"It is a very concise and convenient help to the memory, and 
quite accurate. — Prof. L. B. How^ Medical Department, Dart- 
mouth College. 

Price of Each Book, Cloth, $1.00. Interleaved for Notes, $1.26. 
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No. 9. SUBG-BRT. Second Edition. 

ILLUSTRATED. 
A Compend of Surgery; including Fractures, Wounds, 
Dislocations, Sprains, Amputations and other opera- 
tions. Inflammation, Suppuration, Ulcers, Syphilis, 
Tumors, Shock, etc. Diseases of the Spine, Ear, Eye, 
Bladder, Testicles, Anus, and other Surgical Diseases. 
By Orville Horwitz, a.m., m.d., with 62 Illustra- 
tions. Second Edition. Enlarged and Revised. 
*»* This compend has been prepared with great care, from the 
standard authorities on Surgery and from notes taken by the author 
during attendance on lectures by prominent professors. The raoid 
sale of the first edition allowed the addition of much valuaole 
matter, besides a thorough revision of the whole book. 

No. 10. ORG-ANIO OHEMISTBT. 
A Compend of Organic Chemistry, including Medical 
Chemistry, Urine Analysis, and die Analysis of Water 
and Food, etc. By Henry Leffmann, m.d.. Pro- 
fessor of Clinical Chemistry and Hygiene in the Phila- 
delphia Polyclinic; Professor of Chemistry, Penn- 
sylvania College of Dental Surgery ; Member of the 
N. Y. Medico-Legal Society. Cloth, ^i.oo. 

Interleaved, for the addition of Notes, ^1.25. 

" Compact, substantial and exact ; well suited as a remembrancer 
to students."— -Pacr/f<r Medical and Surgical yournal. 

** This neat, handy and exceedingly useful volume is a valuable 
aid to the stucient." — Pharfnaceuticai Record. 

** It contains, in compact form, the most of modem organic and 
medical chemistry essential to the student of medicine, and will be 
of great value in bringing this subject within his grasp."— C. C 
Howard, Prof, of Chemistry ^ Starling Medical College, Colum- 
bus, Ohio. 

** It has the decided merit of being written in a clear and under- 
standable langus^e." — Dr. J. Sickels, Instructor in Chemistry, 
University Medical College, New York. 

No. U. PHARMACY. 

A Compend of Pharmacy. Based upon " Remington's 
Text-Book of Pharmacy." By F. E. Stewart, m.d., 
PH. G., Quiz Master in Chemistry and Theoretical 
Pharmacy, Philadelphia College of Pharmacy; De- 
monstrator and Lecturer in Pharmacology, Medico- 
Chirurgical College ; Member of the American Phar- 
maceutical Association, etc. 

49* The ? Quiz Compends ? are adapted to students of any 
college, because they are based upon the text-books in use through- 
out the country. They contain the latest and best information, in 
such a shape that it can be easily memorized. 

Price of Each Book, Cloth, $1.00 ; Interieaved for Notes $1.26. 



6 STUDENTS' TEXT-BOOKS AND MANUALS. 

ANATOMY. 

Holden's Anatomy. A manual of Dissection of the Human 
Body. Fifth Edition. Enlarged, with Marginal References and 
over 200 Illustrations. Octavo. Cloth, 5.00; Leather, 6.00 

Bound in Oilcloth, for the Dissecting Room, $4.50. 

" No student of Anatomy can take up this book without beine 
pleased and instructed. Its Diagrams are original, striking and 
suggestive, giving more at a glance than pages of text description. 
* * * The text matches the illustrations in directness of prac- 
tical application and clearness of detail." — Ninv York Medical 
Record. 

Holden's Human Osteology. Comprising a Description of the 
Bones, with Colored Delineations of the Attachments of the 
Muscles. The General and Microscopical Structure of Bone and 
its Development. With Lithographic Plates and Numerous Illus- 
trations. Sixth Edition. 8vo. Cloth, 6.00 
Heath's Practical Anatomy. Sixth London Edition. 34 Col- 
ored Plates, and nearly 300 other Illustrations. Cloth, 5.00 

CHEMISTRY. 

Bartley's Medical Chemistry. A text-book prepared specially 
for Medical, Pharmaceutical and Dental Students. With 40 
Illustrations, Plate of Absorption Spectra and Glossary of Chemi- 
cal Terms. Cloth, 2.50 
*»* This book has been written especially for students and phy- 
sicians. ^ It is practical and concise, dealing only with those parts 
of chemistry pertaining to medicine ; no time being wasted in long 
descriptions of substances and theories of interest only to the 
advanced chemical student. 

Bloxam's Chemistry, Inorganic and Organic, with Experiments. 
Fifth Edition, nearly 300 Illustrations. Cloth, 3. 75 ; Leather, 4. 75 

Muter's Practical and Analytical Chemistry. 8vo. Cloth, a.50 

Richter's Inorganic Chemistry. A text-book for Students. 
Second American, from Fourth German Edition. Translated by 
Prof. Edgar F. Smith, ph.d. 89 Wood Engravings and Colored 
Plate of Spectra. ^Fust Ready. Cloth, 2.00 

Richter's Organic Chemistry, or Chemistry of the Carbon 
Compounds. Translated by Prof. Edgar F. Smith, ph.d. 
Illustrated, yust Ready. Cloth, 3.00 

Trimble. Practical and Analytical Chemistry. A Course in 
Chemical Analysis, by Henry Trimble, Prof, of Analytical Chem- 
istry in the Phila. College of Pharmacy. Illus. 8vo. Cloth, X. 50 

Wolff's Applied Medical Chemistry. By Lawrence Wolff, 
M.D., Demonstrator of Chemistry in Jefferson Medical College, 
Philadelphia. Just Ready. Cloth, x.50 

99^ Seepages 2toj for list 0/ f Quiz- Commends f 



STUDENTS' TEXT-BOOKS AND MANUALS. 7 

CHILDREN. 
Ooodhart and Starr. The Diseases of Children. A Manual 
for Students and Ph3r8icians. By J. F. Goodhart, M.n., Phytl. 
cian to the Evelina Hospital for Children ; Assistant Physician 
to Guy's Hospital, London. American Edition, Revised and 
Edited hy Louis Starr, m.d.. Clinical Professor of Diseases of 
Children in the Hospital of the University of Pennsylvania; 
Physician to the Children's Hospital, Philadelphia. Containing 
many new Prescriptions, a List of over 50 Formulae, conforming 
to the U. S. Pharmacopoeia, and Directions for making Artificial 
Human Milk, for the Artificial Digestion of Milk, etc. Just 
Ready. Demi-Octavo, 738 Pages. Cloth, 3.00; Leather, 4.00 

The New York Medical Record savs :— " As it is said of some 
men, so it misht be said of some books, that they are 'bom to 
greatness.' This new volume has, we believe, a mission, particu- 
larly in the hands of the younger members of the profession. In 
these days of prolixity in medical literature, it is refreshing to meet 
with an author who knows both what to say, and when he nas said 
it. The work of Dr. Goodhart (admirably conformed, by Dr. Starr, 
to meet American requirements) is the nearest approncn to clinical 
teaching, without the actual presence of clinical material, that we 
have yet seen. The details of management so gratefully read by 
the young practitlcner are fully elucidated. Altogether, the book 
is one of as great practical working value as we have seen for many 
months." 
Day. On Children. A Practical and Systematic Treat !»«. 

Second Edition. 8vo. 75a paees. Cloth. 3.00; Leather, 4.00 
Meigs and Pepper. The Diseases of Children. Seventh 

Edition. Svo. Cloth, 6.00; Leather, 7.00 

Starr. Diseases of the Digestive Organs in Infancy and 

Childhood. By Louis Starr, m.d.. Prof, of Diseases of Children 

Hospital of the University of Pennsylvania. Illus. Cloth, a. 50 

DENTISTRY. 

Plagg's Plastics and Plastic Pilling, ad Ed. Cloth, 4.00 

Oorgas. Dental Medicine. A Manual of Materia Medica and 
Therapeutics, by Professor F. J. S. Gorgas, m.d., d.d.s , Pro- 
fessor of the Principles and Practice of DenUl Science, in Den- 
tal Department, University of Maryland. Svo. Second Edition. 
Revised and Enlarged. Cloth, 3.35 

Harris' Principles and Practice of Dentistry. Including 
Anatomy, Physiology, Pathology, Therapeutics, Dental Surgery 
and Mechanism. Eleventh Edition. Revised and enlarged by 
Professor Gorgas. 744 Illustrations. Cloth, 6.50; Leather, 7.^0 

Richardson's Mechanical Dentistry. Third Edition 18c 
lUustrations. Svo. Qoth, 4.00; Leather, 4 7, 

Stocken's Dental Materia Medica. Third Edition. Cloth, a 50 

f^Set pagesatos/orlisto/fQuU-Compendsf 
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Dentistry : — Continued. 

Tomes' Dental Anatomy, Human and Comparative. Sec- 

ond Edition. 191 Illustrations. QoCh. 4.35 

Tomes' Dental Surgery. New Revised Edition. Preparing. 

Taft's Operative Dentistry. A Text-book for Dental Students 

and Practitioners. Fourth Eldition. Over 100 Illustrations. 

Cloth, 4.25 ; Leather, 5.00 

DICTIONARIES. 

Cleaveland's Pocket Medical Lrexicon. Thirty-first Edition. 
Giving correct Pronunciation and Definition of Terms used in 
Medicine and the Collateral Sciences. Very small pocket size, 
red edges. Cloth, .75 ; pocket-book style, z.oo 

Longley's Pocket Dictionary. The Student's Medical Lexicon, 
giving Definition and Pronunciation of all Terms used in Medi> 
cine, Mrith an Appendix giving Poisons and Their Antidotes, 
Abbreviations used in Prescriptions, Metric Scale of Doses, etc. 
94mo. Cloth, 1. 00: pocket-book style, 1.95 

Harris' Dictionary of Medical Terminology and Dental Surgery 
By Prof. Qorgas. Fourth Edition. Cloth, 6.50 ; Leather, 7.50 
EYE. 

Arlt. Diseases of the Eye. Including those of the Conjunc- 
tiva, Cornea, Sclerotic, Iris and Ciliary Body. By Professor 
Fred. Ritter von Arlt. Translated by Dr. Lyman Ware. Illus- 
trated. 8vo. Qoth, 9.50 

Higgins. Ophthalmic Practice. A Handbook for Students 
and Practitioners. i6mo. Cloth, .50 

Macnamara. On Diseases of the Eye. Fourth Edition, 
revised, with Marginal References, numerous Colored Plates and 
Diagrams, Wood Cuts and Test Types. Cloth, 4.00 

HYGIENE. 

Parke's Practical Hygiene. Sixth Edition, enlarged. lUus- 
trated. 8vo. Cloth, 3.00 

Wilson's Handbook of Hygiene and Sanitary Science. 
Fifth Edition. Revised and Illustrated. Cloth, a. 75 

MATERIA MEDICA AND THERAPEUTICS. 

Biddle's Materia Medica. Tenth Edition. For the use of 
Students and Physicians. By the late Prof. John B. Biddle, m. d. , 
Professor of Materia Medica in Jefferson Medical College, Phila- 
delphia. The Tenth Edition, thoroughly revised, and in many 
parts rewritten, by his son, Clement Biddle, m.d., Past Assistant 
Surgeon, U. S. Navy, assisted by Henry Morris, m.d.. Demon- 
strator of Obstetrics in Jefierson Medical College. 8vo., illus- 
trated. Just Ready. Cloth, 4.00 ; Leather, 4.75 

4^ See pages 2 to s for list of f QuiM- Compends f 
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Biddle's Materia Midica and Therapeutics .'—Continued. 

** The larger works tisually recommended as text-books in our 

medical schools are too voluminous for convenient use. This work 

will be found to contain in a condensed form all that is most valuable, 

and will supply students with a reliable guide." — Chicago Med. Jl. 

Merreirs Digest of Materia Medica. 8vo. Half Calf, 4.00 

Roberts' Compend of Materia Medica and Pharmacy. By the 

author of '* Roberts' Practice." Cloth, 2.00 

" It contains an immense amount of matter." — The National 

Druggist. 

Headland's Action of Medicines. 9th Ed. 8vo. Cloth, 3.00 

Waring. Therapeutics. A Practical Manual. Fourth Edition, 

revised and enlarged. In Press. 

MEDICAL JURISPRUDENCE. 

Reese . A Text-book of Medical Jurisprudence and Toxi- 
cology. By John J. Reese, m.d.. Professor of Medical Juris- 
prudence and Toxicology in the Medical and Law Departments 
of the University of Pennsylvania ; Vice-President of the Med- 
ical Jurisprudence Society of Philadelphia ; Physician to St. 
Joseph's Hospital ; Corresponding Member of The New York 
Medico-legal Society. Demi-Octavo. Cloth, 4.00 ; Leather, 5.00 
" Professor Reese is so well known as a skilled medical jurist, 
that his authorship of any work virtually guarantees the thorough- 
ness and practical character of the latter. And such is the case in 
the book oefore us. * * * * We might call these the essentials 
for the study of medical iurisprudence. The subject is skeletonized . 
condensed, and made thoroughly up to the wants of the general 
medical practitioner, and the requirements of prosecuting and de- 
fending attorneys. If any section deserves more distinction than 
any other, as to intrinsic excellence, it is that on toxicology. This 
part of tne book comprises the best outline of the subject in a 
given space that can be found anywhere. As a whole, the work is 
everything it promises, and more, and considering its size, con- 
densation, and practical character, it is by far the most useful one 
for ready reference, that we have met with. It is well printed and 
neatly bound." — New York Medical Record. 
Abercrombie's Students' Guide to Medical Jurisprudence, 
zamo. Cloth, 2.50 

Mann's Manual of Psychological Medicine, and Allied Ner- 
vous Diseases. Their Diagnosis, Pathology and Treatment, and 
their Medico-Legal Aspects. Illustrated. 8vo. 

Cloth, 5.00 ; Leather, 6.00 
Woodman and Tidy's Medical Jurisprudence and Toxi- 
cology. Chromo-Lithographic Plates and z 16 Wood engravings. 

Cloth, 7.50; Leather, 8.50 
4^ See pages a to 5 for list of f Quiz-Compendsf 



10 STUDENTS' TEXT-BOOKS AND MANUALS. 

MISCELLANEOUS. 

Beale. Slight Ailments. Their Nature and Treatment. Illus- 
trated. 8vo. Paper cover, .75; Cloth, 1.25 

Dulles. Surgical and other Emergencies. Illustrated. Sec- 
ond Edition. x2mo. Cloth, .75 

Pothergill. Diseases of the Heart and Their Treatment. 
Second Edition. 8vo. Cloth, 3.50 

Tanner. Memoranda of Poisons. Their Antidotes and Tests. 
Fifth Edition, lamo. Cloth, .75 

Allingham. Diseases of the Rectum. Fourth Edition. Illas- 
trated. 8vo. Paper covers, .75; Qoth, x.25 

OBSTETRICS AND GYNECOLOGY. 

Byford. The Diseases of Women. By W. H. Byford, a.m., 
M.D., Professor of Gynaecology in Rush Medical College; of 
Obstetrics in the Woman's Medical College ; and Suigeon to the 
Woman's Hospital, Chicago. Third Edition. Over 160 Illus- 
trations. Octavo. Cloth, 5.00 ; Leather, 6.00 
" The treatise is as complete a one as the present state of our 
science will admit of being written. We commend it to the diligent 
study of every practitioner and student, as a work calculated to in- 
culcate sound principles and lead to enlightened practice.** — New 
York Medical Record, 

Caseaux and Tarnier. Obstetrics; the Theory and Practice 
of; including the Diseases of Pregnancy and Parturition, Ob- 
stetrical Operations, etc. By P. Cazeaux, Member of the Impe- 
rial Academy of Medicine, etc. Revised, with additions, by 
S. Tarnier, Prof, of Obstetrics and Diseases of Women and 
Children in the Faculty of Medicine, of Paris. A New Ameri- 
can, from the Eighth French and First Italian Editions. Edited 
and enlarged by Robert J. Hess, m.d.. Physician to the North- 
em Dispensary, Philadelphia; Member of the College of Physi- 
cians of Philadelphia, etc. zioo pages, 4to, with la Full-page 
Lithographic plates, 5 of which are Colored, and over 175 Wood 
Engravings. 
Sold by subscription only. Full information and Four-page 

Circular upon application to the publishers. 

Oalabin's Midvi^ifery. A New Manual for Students. By A. 
Lewis Galabin, m.d., f.r.c.p.. Obstetric Physician to Guy's 
Hospital, London, and Professor of Obstetrics in the same Insti- 
tution. 327 Illustrations Cloth, 3.00; Leather, 3.50 

Rigby's Obstetric Memoranda. By Alfred Meadows, m.d. 
4th Edition. Cloth, .50 

$f9^ See pages a to s/or list of t Quiz-Compends f 
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Obstetric* and Gynaecology ^ — Continued.. 

Meadows* Manual of Midwifery. Including the Signs and 
Symptoms of Pregnancy, Obstetric Operations, Diseases of the 
Puerperal State, etc. 145 Illustrations. 494 pages. Cloth, a.oo 

Swayne's Obstetric Aphorisms. For the use of Students 
commencing Midwifery Practice. 8th Ed. zamo. Cloth, z. 35 

PATHOLOGY AND HISTOLOGY. 

Rindfleisch's General Pathology. For Students and Physi- 
cians. By Profc Edward Rindfleisch, of Wilriburg. Trans- 
lated by Wm. H. Mercur, m.d., of Pittsburg, Pa., Edited by 
James T3rson, m.d.. Professor of Pathology and Morbid Anatomy 
in the University of Pennsylvania. lamo. Cloth, a.oo 

Gilliam's Essentials of Pathology. A Handbook foi Students. 
47 Illustrations, zamo. Cloth, a.oo 

*«*The object of this book is to unfold to the beginner the funda- 
mentals of pathology in a plain', practical way, and by bringing 
them within easy comprehension to increase his interest in the study 
of the subject. Though it will not altogether supplant larger works , 
it will be found to impart clear-cut conceptions of the generally 
accepted doctrines of the day, and to prevent confusion in the mind 
of the student. 

Gibbes' Practical Histology and Pathology. Third Edition. 
Enlarged, zamo. Qoth, z.75 

PHYSICAL DIAGNOSIS. 

Bruen*8 Physical Diagnosis of the Heart and Lungs. By 
Dr. Edward T. Bruen, Assistant Professor of Clinical Medicine 
in the University of Pennsylvania. Second Edition, revised. 
With new Illustrations, zamo. Cloth, z.50 

%* The subject is treated in a plain, practical manner, avoiding 
questions of hislorical or theoretical interest, and without laying 
special claim to originality of matter, the author has made a Dook 
tnat presents to the student the somewhat difficult points of Physi- 
cal Diagnosis clearly and distinctly . 

PHYSIOLOGY. 

Yeo's Physiology. The most Popular Students' Book. By 
Gerald F. Yeo, m.d., f.r.c.s.. Professor of Physiology in King's 
College, London. Small Octavo. 750 pages. Over 300 carefully 
printed Illustrations. With a Full Glossary and Index. 

Cloth, 4.00 ; Leather, 5.00 
** The work will take a high rank among the smaller text-books 

of Physiology."— i'r^j^. H. P. Bowditck^ Harvard Med. School, 

Boston. 
" The brief examination I have given it was so favorable that I 

placed it in the list of text-books recommended in the circular of 

the University Medical College." — Prq/l Lewis A. Stimpson, 

M. D., 37 East 33d Street, New York. 

9^ See pages 2 to s for list 0/ tQuiz- Commends f 
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Physiology: — Continutd. 
Kirke's Physiology. zithEd. Illus. Cloth, 4.00; Leather, 5.00 
Laodois' Human Physiology. Including Histology and Micro- 
scopical Anatomy, a volumes. Cloth, 10.00 
** So great are the advantages offered by Prof. Landois' Text- 
book, from the exhaustive and eminently practical manner in which 
the subject is treated, that, notwithstanding it is one of the largest 
works on Physiology, it has yet passed through four lar^e editions 
in the same number of years. Dr. Stirling's annotations have 
materially added to the value of the work. . . . Admirably 
adapted for the practitioner. . . . With this Text-book at his 
command, no student could fail in his examination." — Lanctt. 
Sanderson's Physiological Laboratory. Being Practical Ex- 
ercises for the Student. 350 Illustrations. 8vo. Cloth, 5.00 
Tyson's Cell Doctrine. Its History and Present State. Illus- 
trated. Second Edition. Cloth, a.oo 
PRACTICE. 
Roberts' Practice. Fifth American Edition. A Handbook 
of the Theory and Practice of Medicine. By Frederick T. 
Roberts, m.d. ; m.r.c.p., Professor of Clinical Medicine and 
Therapeutics in University College Hospital, London. Fifth 
Edition. Octavo. Cloth, 5.00 ; Leather, 6.00 
*«*This new edition has been subjected to a careful revision. 
Many chapters have been rewritten. Important additions have 
been made throughout, and new illustrations introduced. Recom- 
mended as a Text-book at University of Pennsylvania, Long Island 
College Hospital, Yale and Harvard Colleges, Bishop's College. 
Montreal, University of Michigan, and over twenty other Medical 
Schools. 

** I have become thoroughly convinced of its great value, and 
have cordially recommended it to my class in YtUe Colltgt.** — 
Prof. David P. Smith. 

" I have examined it with some care, and think it a good book 
and shall take pleasure in mentioning it among the works which 
may properly be put in the hands of students." — A. B. Palmer, 
Prof, of the Practice of MedicirUt Univenity of Michigan. 

** A clear, yet concise, scientific and practical work. It is a capi- 
tal compendiun of the classified knowledge of the subject." — Prqf. 
y. Adams Allen, Rush Medical College, Chicago. 

" It is unsurpassed by any work that has fallen into our hands, 
as a compendium for students preparing for examination. It is 
thoroughly practical, and fully up to the times." — The Clinic. 
Aitken's Practice of Medicine. Seventh Edition. 196 Illus- 
trations. 2 vols. Cloth, 13.00; Leather, 14.00 
Pagge's Principles and Practice of Medicine. A Complete 
Text-book. 2 vols. Now Ready. 
Tanner's Index of Diseases, and Their Treatment. Cloth, 3.00 
" This work has won for itself a reputation. ... It is, in 
truth, what its Title indicates."— iV^. Y. Medical Record. 

Jt^ See pages 2 to j for list offQuin-Compends f 



STUDENTS' TEXT-BOOKS AND MANUALS. 13 

PRESCRIPTION BOOKS. 

Wythe's Dose and Symptom Book. Containing the Doses 
and Uses of all the principal Articles of the Materia Medica, etc. 
Sixteenth edition. 32mo. Cloth, i.oo; Pocket-book style, i .25 

Pereira's Physician's Prescription Book. Containing Lists 
of Terms, Phrases, Contractions and Abbreviations used in 
Prescriptions, Explanatory Notes, Grammatical Construction of 
Prescriptions, etc., etc. By Professor Jonathan Pereira, m.d. 
Sixteenth Edition. 32mo. Cloth, i. 00; Pocket-book style, z. 25 

SKIN DISEASES. 
Van Harlingen on Skin Diseases. A Handbook of the Dis- 
eases of the Skin, their Diagnosis and Treatment. By Arthur 
Van Harlingen, m.d., Prof, of Diseases of the Skin in the Phila- 
delphia Polyclinic; Consulting Physician to the Dispensary 
for Skin Diseases, etc. With colored plates. z2mo. Cloth, 1.75 
%*This is a complete epitome of skin diseases, arranged in 
alphabetical order, giving the diagnosis and treatment in a concise, 
practical way. Many prescriptions are given that have never been 

?ublished in any text-book, and an article incorporated on Diet, 
'he plates do not represent one or two cases, but are composed of 
a number of figures, accurately colored, showing the appearance of 
various lesions, and will be found to give great aid in diagnosing. 

" This new handbook is essentially a small encyclopaedia. * ♦ * 
We heartily commend it for its brevity, clearness and evidently 
careful preparation." — Philadelphia Medical Times. 

" This is an excellent little book, in which, for ease of reference, 
the more common diseases of the skin are arranged in alphabetical 
order, while many good prescriptions arc given, together with clear 
and sensible directions as to their proper application." — Boston 
Medical and Surgical journal. 
Bulkley. The Skin in Health and Disease. By L. Duncan 

Bulkley, Physician to the N. Y. Hospital, llius. Cloth, .50 

SURGERY. 

Heath's Minor Surgery, and Bandaging. New Edition. With 
many Illustrations. In Press. 

M ears' Practical Surgery. Second Edition. Enlarged. 490 
Illustrations. Cloth, I3.75 ; Leather, $4.75 

Pye's Surgical Handicraft. A Manual of Surgical Manipula- 
tions, Minor Surgery, Bandaging, Dressing, etc., etc. With 
special chapters on Aural Surgery, Extraction of Teeth, Anaes- 
thetics, etc. ao8 Illustrations. 8vo. Cloth, 5.00 

Watson on Amputation of the Extremities, and their Compli- 
cations. 2 colored plates and 250 wood cuts. 8vo. Cloth, 5.50 

4^ See ^ages 2 to s/or list 0/ ? Quiz-Compends f 



14 STUDENTS' TEXT-BOOKS AND MANUALS. 

THROAT. 

Mackenzie on the Throat and Nose. By Morell Mackenzie, 
M.D., Senior Physician to the Hospital for Diseases of the Chest 
and Throat; Lecturer on Diseases of the Throat at the London 
Hospital, etc. 
Vol. I. Including the Pharynx, Larynx, Trachea, etc., with 

Formulae and iia Illustrations. 
Vol. II. Diseases of the CEsophagus, Nose and Naso-Pharynx, 
with Formulae and 93 Illustrations. 

The two volumes. Cloth, 6.00 ; Leather, 7.50 
Vol. II, separately. Cloth, 3.00; Leather, 4.00 

" It is both practical and learned ; abundantly and well illustrated ; 
its descriptions of disease are graphic and the diagnosis the best we 
have anywhere seen."— Phtlaaeipkia Medical Times. 

Cohen. The Throat and Voice. Illustrated. Cloth, .50 

James. Sore Throat. Its Nature, Varieties and Treatment. 

X2mo. Illustrated. Paper cover, .75; Qoth, 1.25 

URINE AND URINARY ORGANS. 

Acton. The Reproductive Organs. In Childhood, Youth, 
Adult Life and Old Age. Sixth Edition. Cloth, 2.00 

Beale. Urinary and Renal Diseases and Calculous Disorders. 
Hints on Diagnosis and Treatment. i2mo. Cloth, z.75 

Ralfe. Kidney Diseases and Urinary Derangements. 42 Illus- 
trations. i2mo. 572 pages. Just Ready. Cloth, a. 75 

Legg. On the Urine. A Practical Guide. 6th Ed. Cloth, .75 

Marshall and Smith. On the Urine. The Chemical Analysis 
of the Urine. By John Marshall, m.d.. Chemical Laboratory, 
University of Pennsylvania, and Prof. E. F. Smith, ph.d. With 
Colored Plates. Cloth, i.oo 

Thompson. Diseases of the Urinary Organs. Seventh 
Edition. Illustrated. Cloth, 1.25 

Tyson. On the Urine. A Practical Guide to the Examination 
of Urine. By James Tyson, m.d.. Professor of Pathology and 
Morbid Anatomy, University of Penn'a. With Colored Plates 
and Wood Engravings. 5th Ed. Enlarged. X2mo. Cloth, 1.50 

VENEREAL DISEASES. 

Hill and Cooper. Student's Manual of Venereal Diseases. 

Fourth Edition. i2mo. Cloth, i.co 

Durkee. On Gonorrhoea and Syphilis. Illus. Cloth, 3.50 
$f9^ See pages a to $ for list of f Quiz-Compends f 



Richter's Chemistries, 

AUTHORIZED TRANSLATIONS. 



By EDGAR P. SMITH, M.A., Ph.D., 

Prof, of Chemistry in Wittenberg Colle^^ Springfield, Ohio: 
formerly in the Laboratories of the Untversit^ ofPenns^lxfa- 



nia and Muhlenburg College; Member of the Chemtcal 

'eties of Berlin and Paris ; of the Academy 

Natural Sciences of PhUeuUlphia, etc., etc. 



EACH VOLUME SOLD SEPARATELY. 

INORGANIC CHEMISTRY. Second American, 
from the Fourth German Edition; thoroughly revised 
and in many parts rewritten. With 89 Illustrations 
and Colored Plate of Spectra. Cloth, #2.00 

THE CHEMISTRY OF THE CARBON COM- 
POUNDS, or Organic Chemistry. First Ameri- 
can, from Fourth German Edition. Illustrated. 

Cloth, I3.00 
The success attending^ the publication of the first edi- 
tion of Richter's Inorganic Chemistry encourages the 
translator and publishers to believe that the companion 
volume will have an equally warm reception. Professor 
Richter's methods of arrangement and teaching have 
proved their superiority, abroad, by the very large sale 
of his books all over the Continent, translations having 
been made in Germany, Russia, Holland and Italy. 

From Pbof. B. Silliman, Yale ColleeCj New Haven, Conn. 

" It is decidedly a good book, and in some respects the best 
manual we have. 

From John Marshall, m.d., nat. sc. d. (Tiibingen), Demonstra- 
tor of Chemistry in the University of Pennsylvania, Medical 
Department. 

"The work is of undoubted value. The theory of chemistry, 
which is generally the bugbear of students, is, in this book, very 
clearly explained, and the explanations are so well distributed 
through the book that students are brought easily from the simplest 
to the most difficult problems. 

** That part descriptive of the elements and their compounds is 
full, and all that could be desired in a text-book, while the cuts, 
with which the work is profusely illustrated, are an excellent aid to 
the student. Altogether, it is one of our oest modern works on 
chemistry." 
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Yeo's Physiology. 

A MANUAL FOR STUDENTS. 



By GERALD F. YEO, M.D., F.R.C.S., 
Professor of Physiology in King's College , London^ 

WITH OVER 300 CAREFULLY PRINTED ILLUSTRA- 
TIONS AND A GLOSSARY. 

Small Octavo. Cloth, $4.00 ; Leather, $5.00. 



RECOMMENDATIONS. 

" After a careful examination of this manual of Physiology, I can 
truthfully say that it is a most valuable addition to the list of text- 
books upon this subject. That it should and will receive a welcome 
from both students and teachers there can be no doubt ; for, in addi- 
tion to the familiar but well presented facts of most text-books, it 
contains all the more important facts of physiological science which 
have been established in the last few. years. The author presents 
his subject in a manner that is clear, concise and logical. Each 
section has had a careful revision, and reveals the author's &mili- 
arity with the scope and tendencies of modem physiology. It will 
prove an interesting and instructive book to those commencing the 
study of this subject." — A. P. Brubakerf m.d.. Demonstrator of 
Physiology at yefferson Medical College^ Philadelphia. 

•* The writer has endeavored to ' avoid theories which have not 
borne the test of time, and such details of methods as are unnecessary 
for junior students.' His experience as a teacher and as an ex- 
aminer has led him to lay stress on the points which are hard to 
grasp and are commonly misunderstood, and he has directed atten- 
tion more to those subjects which have a practical medical or surgi- 
cal application than to those relating to abstract physiological 
subjects. » ♦ * We have pleasure in recommending this book, as a 
most excellent manual, being what it pretends to be — elementary, 
and yet containing all that is really cf importance to the student of 
medicine. It is difficult to devise an original method of treating 
such a well worn subject as physiology, but the present volume 
undoubtedly has originality in its method. We think the author 
treats his subject in the best manner possible when he combines 
microscopical anatomy intimately with the discussion of strict phy- 
siology."— 7%* Medical Times and Gazette. 
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